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EXECUTIVE SUMMARY

This Technical Memorandum presents the results of the Phase II Baseline Ecological Assessment
(Phase II Assessment) of the Kane and Lombard Superfund Site OU-2 Study Area (OU-2 Study Area)
located in Baltimore, Maryland. A site location map is presented in Figure 1. The Baseline Ecological
Assessment was developed pursuant to the terms of the Administrative Order on Consent for Remedial
Investigation/Feasibility Study, Operable Unit No. 2, Docket No. III-93-21-DC, July 22, 1993, and in
accordance with the Study Area Remedial Investigation and Feasibility Study, Operable Unit 2 (OU2),
Baltimore, Maryland, Project Work Plan (Work Plan) (Harding Lawson Associates [HLA], March 21,
1994).

Phase II of the Baseline Ecological Assessment included the following tasks:

• Delineation of the Phase II Ecological Assessment Area (Phase II EAA) (Section 3.0).
• An inventory of environmental resources within the Phase II EAA (Appendix A).
• Analysis of surface water, sediment, and soil samples collected from the Phase II EAA as

described in the Phase II Ecological Assessment Sampling Plan (Sampling Plan) (HLA, August
30, 1994) and modified by the US Environmental Protection Agency (EPA)(EPA, September
19,1994) (Appendix B).

• A formal delineation of wetland habitats within the Phase II EAA (Appendix C) and a
reconnaissance of upland, and manmade habitats within the Phase II EAA (Appendix A,
Section 3.0).

• Characterization of the stormwater management system associated with the OU-2 Study Area
(Volume 2, Appendix F).

• Evaluation of potential exposure pathways and exposure points based on the findings of the
Phase II Assessment activities (Section 5.0).

ASSESSMENT AREA

Three areas of primary interest to the Phase II Assessment are referred to in this Technical
Memorandum:

• the Superfund Site
• the OU-2 Study Area
• the Phase II EAA

As described in Section 2.0, the Superfund Site is a fenced area encompassing approximately 9.7 acres
on the south side of East Lombard Street (Figure 1).

The OU-2 Study Area is approximately 40 acres in size and includes the Superfund Site and areas
north, east and west of the Superfund Site which have been identified in the Consent Order as being
part of the original landfill operations (Figure 1). The OU-2 Study Area includes portions of the
Roadway Express Inc. property west of the Superfund Site fence, the PICORP property across East
Lombard Street to the north, the Patterson High School athletic fields east of the Superfund Site, and
additional properties adjacent to the east of the PICORP facility and the Patterson High School athletic
fields.

As described in Section 3.0 of this report, the Phase II EAA is approximately 52 acres in size and was
developed based on the findings of the Phase I Baseline Ecological Assessment (Phase I Assessment).
The Phase II EAA provides boundaries for the evaluation of potential chemical sources within the
OU-2 Study Area (Section 2.0) and to identify potential pathways into the environment (Figure 2).
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The southern portion of the Phase II EAA encompasses both the Superfund Site and the OU-2 Study
Area. The northern portion of the Phase II EAA includes the underground portion of the local
stormwater drainage system associated with the OU-2 Study Area and the area of Herring Run
adjacent to the terminus of the stormwater drainage system.

ENVIRONMENTAL RESOURCES INVENTORY
•

The Environmental Resources Inventory [ERI) presented in Appendix A was conducted to provide the
necessary environmental resources data for the Baseline Ecological Assessment. The ERI included the
identification of the following resources for evaluation:

• Surface Water Resources (wetlands, floodplains, streams and the stormwater drainage system)
• Habitats
• Species of Concern
• Geology and Hydrogeology
• Soils
• Topography
• Land Use

ENVIRONMENTAL MEDIA SAMPLING

Appendix B presents a summary of the analytical results from Fall 1994 environmental media
sampling within the Phase II EAA. This sampling program was designed to provide supplemental
baseline chemical data for surface water, bottom sediments, and wetland soils. These data were
collected and analyzed to characterize and quantify constituents related to the OU-2 Study Area that
may be present in or discharged to the potential pathways associated with the Phase II EAA (Appendix
A, Section 2.6J. The analytical data obtained from this sampling program were evaluated to develop
the Phase III EAA presented in Section 6.0. The sampling locations are shown in
Figure 3.

STORMWATER DRAINAGE SYSTEM SURVEY

This investigation included a video survey of the accessible portions of the underground stormwater
drainage system associated with the Kane and Lombard Superfund Site and OU-2 Study Area, a field
reconnaissance of the aboveground stormwater drainage system, and a review of City of Baltimore
stormwater drainage plans.

The purpose of the stormwater drainage system investigation was to characterize the potential
stormwater drainage system pathways associated with the Phase II EAA. The field reconnaissance
identified drainage swales and several drainage structures not identified on City of Baltimore
stormwater drainage plans. The video survey objectives were:

• To verify the accuracy of the stormwater drainage system identified on City of
Baltimore stormwater drainage plans;

• To evaluate the condition of the underground stormwater drainage pipelines and
culverts;

• To identify potential breaks or separations where groundwater may be entering or
stormwater may be exiting the system; and

• To identify connections or sources discharging to the stormwater drainage system and
contributing to the resulting overall discharge.
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A detailed map showing the stormwater drainage system, as defined by this investigation, is presented
in Volume 2, Appendix F, Figure F-G.

PHASE II ASSESSMENT EVALUATION AND CONCLUSIONS

Potential Exposure Pathways

The Phase I Assessment identified two potential pathways for OU-2 Study Area-related chemicals to
be released to the environment: (1) ongoing and historical direct leaching and erosion of landfill
constituents from the PICORP property and the Superfund Site; and [2] transport of landfill
constituents from the PICORP property and residual components from the Superfund Site via the local
stormwater drainage system. Based on the findings of the Phase I Assessment, an investigation of
these potential exposure pathways was implemented in Phase II.

The findings of the Phase II Assessment identified runoff, erosion, seeps and leachate pathways into
the wetlands within the OU-2 Study Area. The review of analytical results in Section 4.2.1 identified
constituents in the wetlands adjacent to the west of the Superfund Site which were also present on
the Supcrfund Site prior to remediation of the Superfund Site. Historical pathways that may have
been present prior to remediation of the Superfund Site have been eliminated by the remediation
activities. The receptor areas associated with these pathways are contained entirely within the
boundaries of the OU-2 Study Area.

It should be noted that since the soil, sediment and surface water samples were collected from the
wetlands on the Roadway Corp. property, adjacent to the west of the Superfund Site, HLA has
observed and documented (Appendix C) heavy equipment excavating and removing the surface soils
from a large portion of this wetland area.

Based on the results of the Phase II EAA environmental media analytical results (Section 4.2.1 and
Appendix B), the stormwater drainage system survey (Section 4.2.3), and identification of other
potential sources (Section 4.2.4), HLA identified several factors which indicate that under flow
conditions prevailing'during the time when field work was conducted, the stormwater drainage system
was not transporting OU-2 Study Area-related constituents to Herring Run. While it is possible that
transport of sediments and soils may potentially occur under extreme flow conditions, the relatively
low chemical concentrations detected in the sediments and soils indicate that any such transport from
the OU-2 Study Area would be unlikely to include detectable concentrations of substances of concern
due to the substantial dilution which would occur. The important factors leading to this conclusion
include:

• No VOCs and only one SVOC were detected in water samples collected from the stormwater
drainage pathway downgradient of the OU-2 Study Area (sample locations EA10 and EAll).
The one SVOC detected downgradient of the OU-2 Study Area was diethylphthalate at sample
location EA10 at an estimated concentration of 1 /zg/L. Diethylphthalate was also detected at
sample location EA5, located within the stormwater drainage pathway upgradient of the
PICORP facility at an estimated concentration of 5

• With one exception (potassium), water samples collected at sample location EA5, upgradient
of the PICORP facility, had higher concentrations of all detected metals than those detected in
water samples from sample locations EA10 and EAll downgradient of the OU-2 Study Area.
Sample location EA10 had an estimated potassium concentration of 7,600 /J-g/L and sample
location EA5 had an estimated potassium concentration of 7,540 /ig/L, a difference of less than
0.4 %.

Revised per KPA August 1, 1995
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• Because of the many sinks and traps identified within the stormwater drainage system and
based on available data, it is unlikely that chemicals in sediments and soils defined as related
to the OU-2 Study Area would be identified in the stormwater drainage system flow at Herring
Run under flow conditions prevailing during the time when field work was conducted.

• As described in Appendix F (Volume 2) and in Section 4.2, the ability to define the stormwater
drainage system as a transport mechanism for OU-2 Study Area-related components to Herring
Run is complicated by numerous and potentially significant sources of stormwater and
chemicals not related to the OU-2 Study Area.

Other Potential Sources

There is evidence that some of the chemicals detected in the wetlands north of the PICORP facility
may be contributed by sources outside of the OU-2 Study Area [Section 4.2.4). This evidence
includes:

• SVOCs, metals, pesticides and herbicides were detected in water and sediment collected from
the stormwater drainage system upgradient (south) of the PICORP facility (sample location
EA5).

• SVOCs, metals, pesticides, and herbicides detected in water, soil and sediment samples
collected from the OU-2 Study Area were also detected in a wetland area upgradient (west) of
the OU-2 Study Area (sample location EA2).

• Runoff from the Conrail Orangeville Railroad Yard (Conrail Yard) flows into the wetlands
adjacent to the PICORP facility. The Conrail Yard is listed by the MDE and EPA under the
CERCLIS, State Priority List as a potential source of PCB compounds. Spills of materials
which appear to be petroleum products were observed on the Conrail Yard property adjacent
to the wetlands on more than one occasion. In addition, stained soils and petroleum product
were observed by HLA personnel in the wetlands adjacent to the Conrail Yard north of the
PICORP facility. Deteriorated drums were identified in the wetlands on the PICORP property.
The drums which still had labels had contained petroleum products similar to those observed
being used at the Conrail Yard adjacent to the north.

Historical Pathways

There is evidence that prior to remediation there may have been pathways from the Superfund Site to
the east and to the west. These two pathways, described in Section 4.2.3 and listed below, were
eliminated by remediation activities:

• An intermittent stream and a drainage culvert are shown prior to remediation activities on the
eastern portion of the Superfund Site in City of Baltimore stormwater drainage maps
(Figure 4).

• Topography of the Superfund Site area indicates that runoff from the western portion of the
Superfund Site flowed into the wetlands adjacent to the west of the Superfund Site. This
pathway has been eliminated by remediation of the Superfund Site. As described below, there
is some evidence that residual components from this pathway may be present in the adjacent
wetlands.

Revised per ERA August 1, 1995
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Potential Exposure Points

The Phase I Technical Memorandum [HLA, August 30, 1994) identified three potential ecological
exposure points related to the OU-2 Study Area: the wetlands adjacent to the west of the Superfund
Site, wetlands adjacent to the west and north of the PICORP facility, and Herring Run.

Based on the findings of the Phase I Assessment and the additional Phase II Assessment data described
in this technical memorandum, Herring Run is no longer assumed to be a potential ecological receptor
of definable concentrations of components related to the OU-2 Study Area.

Analytical results from samples collected in the wetlands on the Roadway Corp. property on the
western side of the Superfund Site (Appendix B, sample locations EAl and KA2)) indicate that these
wetlands may contain some residual components associated with the Superfund Site prior to cleanup
and capping of the Superfund Site.

Components assumed to be related to historical landfilling operations on the PICORP property have
been detected in the wetlands adjacent to that facility. Review of historical aerial photographs indicate
that contaminated soils or materials may also have been disposed of directly into this area during
landfill operations. HLA field personnel have identified visual evidence of soil erosion, runoff, and
seepage from the landfill mound into these wetlands.

PHASE III RECOMMENDATIONS

Based on the findings of the Phase II Baseline Ecological Assessment (Section 4.0) the Phase III EAA
described below is recommended to provide boundaries for any future ecological assessments which
may be required for remediation or permitting. The Phase III EAA is described in Section 6.0.

Phase III Ecological Assessment Area

Herring Run and the Phase II EAA stormwater drainage system north of the OU-2 Study Area should
be removed from further investigations of potential ecological impacts associated with the OU-2 Study
Area. The boundary of the proposed Phase III Ecological Assessment Area (Phase III EAA) is
presented in Figure 7. The recommended Phase III boundary is based on the following findings:

• No components obviously related to the OU-2 Study Area were identified in water samples
collected in the stormwater drainage system downgradient of the OU-2 Study Area (Section
4.2.1 and Appendix B).

• The stormwater drainage chemical transport mechanism from the OU-2 Study Area to Herring
Run is diluted and broken by numerous and potentially significant stormwater and chemical
sources not related to the OU-2 Study Area and by numerous sediment sinks and traps
(Section 4.2.3 and Appendix F, Volume 2).

• Analytical results from the water samples collected by Weston Inc. from Herring Run, both
upgradient and downgradient of the Phase II stormwater drainage system discharge point, did
not identify any components related to the OU-2 Study Area (Weston, 198G)(Appendix B).

• The additional influences from waste sites and waste materials in local industrial fill soils
(Appendix A, Section 8.2) identified in the Phase I Assessment adjacent to Herring Run would
make any assessment of single source-related impacts in Herring Run technically impractical.

Revised por EPA August 1, 1995
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KANE AND LOMBARD SUPERFUND SITE OU-2 STUDY AREA
PHASE II BASELINE ECOLOGICAL ASSESSMENT

1.0 INTRODUCTION

This Technical Memorandum presents the results of the Phase II Baseline Ecological Assessment
(Phase II Assessment) for the Kane and Lombard Superfund Site (Superfund Site) and OU-2 Study
Area located in the City of Baltimore, Maryland. A site location map is presented in Figure 1. The
Baseline Ecological Assessment was developed pursuant to the terms of the Administrative Order on
Consent for Remedial Investigation/Feasibility Study, Operable Unit No. 2, Docket No. III-93-21-DC,
July 22, 1993 and in accordance with the Remedied Investigation and Feasibility Study, Operable Unit 2
(OU-2), Baltimore, Maryland, Project Work Plan (Work Plan) (Harding Lawson Associates [HLA], March
21, 1994].

Assessment Areas

Three areas of primary interest to the Ecological Assessment are referred to in this Technical
Memorandum:

• the Superfund Site
• the OU-2 Study Area
• the Phase II EAA

As described in Section 2.0, the Superfund Site is a fenced area encompassing approximately 9.7 acres
on the south side of East Lombard Street (Figure 1).

The OU-2 Study Area is approximately 40 acres in size and includes the Superfund Site and areas
north, east and west of the Superfund Site which have been identified in the Consent Order as being
part of the original landfill operations [Figure 1). The OU-2 Study Area includes portions of the
Roadway Express Inc. property west of the Superfund Site fence, the PICORP property across East
Lombard Street to the north, the Patterson High School athletic fields east of the Superfund Site, and
additional properties adjacent to the east of the PICORP facility and the Patterson High School athletic
fields.

As described in Section 3.0 of this report, the Phase II EAA is approximately 52 acres in size and was
developed based on the findings of the Phase I Baseline Ecological Assessment (Phase I Assessment) to
provide boundaries for the evaluation of potential chemical sources within the OU-2 Study Area and
potential pathways into the environment. The southern portion of the Phase II EAA encompasses
both the Superfund Site and the OU-2 Study Area. The northern portion of the Phase II EAA includes
the underground portion of the local stormwater drainage system associated with the OU-2 Study Area
and the area of Herring Run adjacent to the terminus of the stormwater drainage system.

Phase II Baseline Ecological Assessment Scope of Work

A description of the OU-2 Study Area and an outline of the historical activities within the OU-2 Study
Area are presented in Section 2.0. The findings of the Phase I Baseline Egological Assessment are
presented in the Final Draft Technical Memorandum, Phase I Baseline Ecological Assessment Summary
of Results (HLA, August 30, 1994) (Phase I Assessment). The Phase I Assessment was reviewed by the
US Environmental Protection Agency (EPA) and approved with conditions in a letter dated September
19, 1994. The EPA's conditions were addressed in the implementation of the Phase II Assessment
activities described in this Technical Memorandum. The Phase II Assessment activities included the
following tasks:
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• Delineation of the Phase II Ecological Assessment Area (Phase II EAA) (Section 3.0)

• Characterization of the stormwater management system associated with the OU-2 Study Area
(Section 4.2.3)

• Sampling of surface water, sediment, and soil from the Phase II EAA as described in the Phase
II Ecological Assessment Sampling Plan (Sampling Plan) (HLA, August 30, 1994) and modified
by the EPA (EPA September 19,1994)(Section 4.2.1)

• A reconnaissance of upland and manmade habitats, and a formal delineation of wetland
habitats within the Phase II EAA (Section 4.1)

• Evaluation of potential exposure pathways and exposure points based on the findings of the
Phase II Assessment activities (Section 4.2)

Based on the findings of the Phase I and Phase II investigation, HLA provides recommendations
associated with any potential Phase HI activities in Section 6.0 of this report.
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2.0 KANE AND LOMBARD SUPERFUND SITE OU-2 STUDY AREA

2.1 Location and Setting

The Study Area occupies approximately 40 acres near the intersection of Kane and Lombard Streets in
the Orangeville Section of Baltimore, Maryland. The Study Area consists of the Kane and Lombard
Superfund Site located south of Lombard Street and adjacent land to the north and west. Figure 1
shows the Study Area location and its relation to the Superfund Site. The Superfund Site occupies
approximately 9.7 acres of the Study Area south of Lombard Street. The Superfund Site is
undeveloped and fenced. P1CORP, a shipping container repair company, occupies most of the Study
Area to the north of Lombard Street. Smaller portions of the Study Area also extend onto an
undeveloped portion of the Roadway Express (Roadway) property to the west, a portion of the Conrail
property to the north, and several small properties to the east of PICORP,

The Study Area is generally bordered by a Conrail Orangeville Railroad Yard (Conrail Yard) to the
north, North Point Boulevard to the northeast; Patterson High School to the south; recreational fields
and Kane Street to the east; and a Roadway trucking terminal to the west. Land use in the vicinity of
the Study Area is primarily industrial and commercial with some residential uses. The Johns Hopkins
Bayview Medical Center is located approximately one-quarter mile southwest of the Study Area and
residential properties are located approximately one-third mile south and southeast of the Study Area.

2.2 OU-2 Study Area History

2.2.1 US Environmental Protection Agency's History of OU-2 Study Area Use

A history of the use of the Superfund Site and vicinity summarized below, including the OU-2 Study
Area, was developed by HLA, Roy F. Weston, Inc. (Weston Inc.] and the EPA Environmental
Photographic Interpretation Center based on review of historical aerial photographs and topographic
maps (Weston Inc., 1987, Weston Inc, 1986, and EPA, 1984).

The OU-2 Study Area was primarily undeveloped and vegetated in 1938. The northeastern portion
appears to have been farmed. Several buildings may have been located in this area. Based on
historical topographic maps, up to 10 feet of fill was emplaced over much of the OU-2 Study Area
between 1922 and 1968. Much of this filling activity may have occurred during the early 1930s in
conjunction with nearby construction and demolition activities (Weston Inc, 1987).

A disturbed area was present in the northeastern portion of the OU-2 Study Area by 1947. By 1950,
this area had expanded to approximately 10 acres, part of which was located adjacent to the OU-2
Study Area, and may have been related to a brick-making operation reported to have been located in
the area (Weston Inc., 1987). The disturbed area appears to have been filled by 1959. During this
period, the remainder of the OU-2 Study Area remained undeveloped and vegetated.

From at least 1966 to 1983, much of the OU-2 Study Area was used for disposal and burning of a
variety of wastes, including hazardous materials (EPA, 1993). A number of citations for illegal
burning were issued between 1967 and 1984, following a prohibition on burning by the City of
Baltimore in 1967 (Weston Inc., 1987).
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A disturbed area, apparently associated with the disposal practices, appears on part of the northern
portion of the OU-2 Study Area and the northern one-fourth of the Superfund Site, shown on a 1966
aerial photograph. The area is also shown, but smaller, on a 1964 aerial photograph (EPA, 1984). By
1968 or 1969, the disturbed area had expanded to cover approximately the northern two-thirds of the
Superfund Site and most of the OU-2 Study Area north of the Superfund Site. Aerial photos dated
1964, 1968, and 1970 showed pits, drums, and areas of standing liquid present in the disturbed areas
(EPA, 1984). By 1971, much of the disturbed area had been filled and construction of Interstate 95
was underway. The filling activities may have been associated with construction of nearby roads
(Weston Inc., 1986). Material used as fill may have included construction debris, domestic wastes,
and hazardous materials (Dynamac, 1991). The volume of debris, contaminated fill, and soil at the
Superfund Site was estimated to be approximately 100,000 cubic yards (Weston Inc., 1987).

As described in Section 2.1, the PICORP property is located north of the Superfund Site directly across
East Lombard Street. The property is currently utilized for the storage and maintenance of shipping
containers. Solid and liquid wastes were reportedly disposed of at this facility as part of the landfill
operations described above (Weston Inc., February 27, 1987). Analysis of surface soil, surface water,
sediments, subsurface soil, and groundwater samples collected from this property by HLA and others
identified a range of chemicals assumed to be related to the landfilling activities (Appendix B).

From 1971 to 1984, the Superfund Site was used for surface disposal of construction debris, industrial
waste, household waste, and hazardous materials (Weston Inc., 1987). Drums were also observed in
the OU-2 Study Area north of the Superfund Site by Maryland inspectors in 1980. The PICORP
facility was constructed north of the Superfund Site between 1979 and 1982.

2.2.2 History of OU-2 Study Area Investigation and Remediation

In 1980, the State of Maryland discovered several hundred drums on the Superfund Site as well as on
the northern portion of the OU-2 Study Area. In 1982, two monitoring wells were installed by the
Maryland Department of the Environment (MDE), then referred to as the Maryland Department of
Health and Mental Hygiene, on what is now the Superfund Site. A third well was installed in 1984.
Following a series of unsuccessful attempts to compel cleanup by the owner of the Superfund Site, the
state requested assistance from the EPA under the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) (Dynamac, 1991). The site was listed on the National
Priorities List (NPL) in October 1984.

The chronology of remedial activities associated with the Superfund Site to date includes:

• Removal action in 1984 prior to the NPL listing (EPA, 1984)
• Operable Unit 1 (OU-1) RI/FS and associated remediation activities that addressed soil, waste

materials, and the groundwater of the first water-bearing zone associated with the Superfund
Site (Weston Inc., 1987)

• The ongoing OU-2 RI/FS addressing the second water-bearing zone within the OU-2 Study
Area (Harding Lawson Associates, March 21, 1994)
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Superfund Site Removal Action and OU-1 Remediation

In May 1984, the EPA authorized waste and soil removal activities at the Superfund Site that were
implemented in June 1984. During this action, 1,163 drums and the upper six inches of soil from
beneath the drums were removed from the Superfund Site. A total of 822 drums were classified as
Resource Conservation and Recovery Act (RCRAJ empty. Substances found in the remaining drums
included benzene, toluene, ethylbenzene, xylenes (BTEX), naphthalene, other polynuclear aromatic
hydrocarbons (PAHs), phthalates, polychlorinated biphenyls (PCBs), cyanide, and metals. After
removal of the drums and soil, a slurry wall and a multilayer cap were installed around the Superfund
Site in 1990 as part of remedial activities associated with Operable Unit 1 (OU-1) and the area was
revegetated (Harding Lawson Associates, March 21, 1994).
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3.0 PHASE II BASELINE ECOLOGICAL ASSESSMENT AREA

The Phase II EAA presented in Figure 2 was established based the findings of the Phase I Baseline
Ecological Assessment (HLA, August 1994). Analysis of the data presented in the Phase I Baseline
Ecological Assessment indicated that the area of potential detectable environmental influence related
to the OU-2 Study Area was considerably smaller than the Phase I EAA and identified conditions that
justified the smaller Phase II EAA boundary. The Phase II EAA totals approximately 52 acres,
encompassing the 40-acre OU-2 Study Area, habitat in the immediate vicinity of the OU-2 Study Area,
and the stormwater drainage system directly associated with the OU-2 Study Area.

Based on the information presented below it was concluded in the Phase I Technical Memorandum
that it would not be possible to characterize the shallow groundwater as a pathway to Herring Run (if
one existed) or to evaluate potential OU-2 Study Area-related impacts to Herring Run outside of a
direct exposure point.

• Non-continuous shallow groundwater flow - HLA's March, 1994, Technical Memorandum
(HLA, March 21, 1994)) presents evidence that the shallow ground water (first water bearing
zone) system is non-continuous from the OU-2 Study Area to Herring Run.

• Interference from "Made Land" contaminants in shallow groundwater - Any shallow
groundwater from the OU-2 Study Area discharging into Herring Run would have to pass
through substantial volumes of fill material unrelated to the OU-2 Study Area and
characterized by the US Department of Agriculture Soil Conservation Service (SCS) as "Made
Land (Ma)...made from industrial wastes, mostly slag and cinders. Other areas consist of spoil
material from excavations, or hydraulic fill from harbor or channel deepening. Some
industrial wastes, incinerator ash, and miscellaneous solid garbage wastes have been covered
by hydraulic fill, especially in areas that were originally tidal marshes."

• Interference from potential leachate, groundwater, and runoff discharges originating from
nearby unsecured industrial waste landfills - Review of records of other properties of potential
environmental concern within or adjacent to the Phase I EAA indicate that there are at least
four potentially unsecured industrial waste landfills adjacent to Herring Run (Colgate Pay
Dump, 68th Street Dump, Bowley's Lane Landfill, and Industrial Enterprises Landfill). Review
of the records available for these sites indicates that there is potential for these sites to be
currently discharging leachate, contaminated groundwater and runoff to Herring Run. In
addition, several other sites in or adjacent to the Phase I EAA with potential discharges to
Herring Run were identified. Discharges from these sources could make an investigation of
potential impacts to Herring Run related to the OU-2 Study Area technically impractical.

To reflect these findings, the Phase II EAA (Figure 2) was developed to encompass the following areas:
the OU-2 Study Area (including the Superfund Site, portions of the Roadway Express Inc. property
west of the Superfund Site fence and the PICORP property), the underground portions of the
stormwater drainage system associated with the OU-2 Study Area beginning on the Patterson High
School athletic fields adjacent to the eastern side of the Superfund Site and ending at Herring Run to
the North. The extreme northern portion of the Phase II EAA encompasses a segment of Herring Run
where the stormwater drainage system associated with the OU-2 Study Area terminates.
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4.0 PHASE II BASELINE ECOLOGICAL ASSESSMENT SUMMARY OF FINDINGS

The findings of the Phase II Assessment, summarized below, are based on a review and analysis of the
Phase II EAA Environmental Resource Inventory (Appendix A), analysis of the analytical results of the
environmental media sampling (Appendix B), the stormwater drainage system investigation and video
survey (Appendix F, Volume 2), the results of the habitat reconnaissance (Appendix A, Section 3.0),
and formal wetlands delineation (Appendix C). The Phase II Assessment activities described below
were designed to investigate environmental conditions within the Phase II EAA boundary and evaluate
the viability of potential contaminant pathways identified in Phase I.

4.1 General Environmental Conditions

Phase II Assessment activities included the identification of habitat types and boundaries within and
adjacent to the Phase II EAA (Appendix A, Section 3.0) (Figure 2). Upland habitat types were
identified and delineated using aerial photographs and a limited field reconnaissance. Wetland
habitats were delineated and surveyed in accordance with formal regulatory guidance (Appendix C).
The major habitat types found within the Phase II EAA include: urban and built-up land, wetlands,
rangeland, and forest land. An outline of the habitats identified within the Phase II EAA is presented
below.

Urban and Built-Up Land

Urban and built-up land is the dominant land use/habitat type identified within the Phase II EAA.
Approximately 34 acres of the Phase II EAA are occupied by urban and built-up land. Urban and
built-up lands include properties involving intensive human use, with much of the land covered by
structures or impervious surfaces. The following urban and built-up land-use types were identified
within the Phase II EAA:

Industrial - Includes the PICORP facility and properties overlying the stormwater
drainage system near Herring Run

• Transportation, Communications, and Utilities - Corridor-type land uses, including East
Lombard Street, North Point Boulevard, the Conrail Yard, Amtrack railroad lines, and Quad
Avenue

• Commercial and Services - Commercial and services land use was identified at two locations
within the Phase II EAA: the automobile impoundment yard adjacent to the south of Herring
Run and the photographic finishing facility on the northwest corner of the intersection at Kane
and East Lombard Streets

Wetlands

Approximately 4 acres of wetland habitats were delineated within the Phase II EAA. The wetland
delineation report (Appendix C) made no distinction between regulated or non-regulated wetlands.
The delineated wetland areas had documented wetland habitat functions. Of the total area of
wetlands within the Phase II EAA, the following subsystems were identified and classified using
Cowardin, et al., 1979:

\WORK\27654\ECO\02\EANEW222 March 16, 1995 5:11 pm Hardlng LawSOR Associates 7

A D O f~ f •"" '~\ fR 3 u i o L 6



• Palustrine Emergent (PEM) - Palustrine ecological system dominated mostly by perennial
plants, characterized by erect, rooted, herbaceous hydrophytes. Within the Phase II EAA a
majority of this habitat type is dominated by a dense monoculture of Phragjnites australis
(Reed Grass). Approximately 1.5 acres of this habitat type were delineated to the north of the
PICORP facility and to the west of the Superfund Site.

As discussed in Appendix C, HLA field personnel documented excavation activities in the PEM
wetlands adjacent to the west of the Superfund Site in January 1995. Vegetation and topsoil
were removed in the eastern part of this wetland area by these activities. The purpose of this
activity is unknown.

• Riverine Intermittent Streambed (R4SB) - Exists to the west and north of the PICORP facility.
This habitat type defines much of the stormwater surface drainage system within the OU-2
Study Area.

Three riverine wetland habitat types were identified in association with Herring Run. These habitat
types were identified using National Wetlands Inventory (NWI) maps, aerial photographs, and a
limited field reconnaissance of the area of Herring Run within the Phase II EAA. They are:

• Riverine Lower Perennial Unconsolidated Bottom Permanent (R2UB1/2/3/H) - The Herring Run
stream channel within the Phase II EAA with a permanent flow.

• Riverine Lower Perennial Beach/Bar Intermittently Flooded (R2BBJ) - Nearly permanently
flooded and exposed only during drought.

• Riverine Lower Perennial Beach/Bar Intermittently Seasonal (R2BB1/2CJ - Usually inundated
during growing season and dry by end of growing season. Substrate of gravel and sand. At
Herring Run, the herbaceous vegetation observed during the field reconnaissance in November
1994 had been severely disturbed by stream flooding.

Rangeland

Rangeland consists of upland, nonforested open space dominated by either herbaceous or shrub
vegetation. Approximately 14 acres of the Phase II EAA are occupied by rangeland. The rangeland
types identified within the Phase II EAA are presented below:

• Herbaceous Rangeland dominated by grasses and forbs. This habitat type occurs on the
Superfund Site, on uplands west of the Superfund Site, and upland areas on and west of the
PICORP property. Vegetation species identified include among others, Solidago spp. (goldenrod
species), Vicia cracca (cow vetch), Glecoma hederacea (ground ivy) and Panicum spp. (panic
grass species). The grass on the Superfund Site are dominated by a mix of commercial species
planted upon completion of remediation activities. The Superfund Site is mowed regularly
during the growing season.

• Mixed Rangeland consisting of a mixture of herbaceous and shrub and brush rangeland
species. This habitat type is found west and along the northern slope of the PICORP property.
Species identified include Ailanthus altissima (tree-of-heaven), Elaeagnus angustifolia (Russian
olive), Prunus serotina (black cherry), and Solidago spp.
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Forest Land

Forest land is defined as areas of open space dominated by tree species over 16-ft in height. Forest
land dominated by deciduous trees occupies approximately 0.3 acre of the Phase II EAA. This habitat
type is found on the hillside south of the Superfund Site, north of the PICORP facility and in some
small linear corridors between properties. Species identified include Quercus rubra (red oak), Quercus
alba (white oak), and Sassafras albidum (sassafras).

Subterranean Habitat (Caves)

As part of the Phase II EAA habitat survey, HLA examined the results of the video survey of the
underground pipeline portion of the stormwater drainage system (Section 4.2.3 and Appendix F,
Volume 2) for indications that portions of these pipelines may be functioning as cave habitats. No
individuals, nests, scat, tracks or other evidence of vertebrate species utilizing any portion of the
stormwater drainage system, including the 5-ft by 10-ft culvert at Herring Run (Figure 2), were
observed. Spiders and some flying invertebrate species were observed in the drainage way. Because of
the regular flooding and associated intense flow inside the drainage system, including evidence that on
occasion portions of the drainage system flood to the ceiling, these areas are not likely to be
functioning as cave habitats for other than occasional transient individuals.

4.2 Exposure Pathway Investigation

The Phase I Assessment identified two potential pathways for OU-2 Study Area-related chemicals to
be released to the environment: (1) ongoing and historical direct leaching and erosion of landfill
materials from the PICORP facility and the Superfund Site and (2) transport of landfill constituents
from the PICORP facility and residual constituents from the Superfund Site via the local stormwater
drainage system. Based on these findings, an investigation of the potential exposure pathways was
implemented in Phase II.

4.2.1 Analysis of Environmental Media

Based on the findings of the Phase I Assessment, Phase II Assessment environmental media sampling
was conducted by HLA in October and November of 1994. The 11 sample locations and sampling
methodologies were presented in the Phase I Assessment Environmental Media Sampling Plan as
approved with modifications by the EPA in its approval letter dated September 19, 1994. The Phase II
environmental media sample locations are presented in Figure 3. Soil, surface water, and sediment
samples were collected at each location if that media was present.

A summary of the analytical results is presented in Appendix B. The validated laboratory data is
presented in Appendix G (Volume 3).

Summary of Findings

The findings of the Phase II Assessment identified runoff, erosion, seeps and leachate pathways into
the wetlands within the OU-2 Study Area. The review of analytical results (Appendix B) identified
constituents in the wetlands adjacent to the west of the Superfund Site which were also present on
the Superfund Site prior to remediation of the Superfund Site. Historical pathways that may have
been present prior to remediation of the- Superfund Site have been eliminated by the remediation
activities. The receptor areas associated with these pathways are contained entirely within the
boundaries of the OU-2 Study Area.
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It should be noted that since the soil, sediment and surface water samples were collected from the
wetlands on a portion of the Roadway Corp. property, west of the Superfund Site fence, HLA has
observed and documented (Appendix C) heavy equipment excavating and removing the surface soils
from a large portion of this wetland area.

Based on the results of the Phase II EAA environmental media analytical results presented below, the
stormwater drainage system survey (Section 4.2.3), and identification of other potential sources
(Section 4.2.4), HLA identified several factors which indicate that the stormwater drainage system is
not likely to be transporting OU-2 Study Area-related constituents at detectable concentrations of
concern to Herring Run under flow conditions prevailing during the time when field work was
conducted. An evaluation of the environmental media sampling results (Appendix B) identified the
following information:

• No VOCs and only one SVOC were detected in water samples collected from the stormwater
drainage pathway downgradient of the OU-2 Study Area (sample locations EA10 and EAll).
The one SVOC detected downgradient of the OU-2 Study Area was diethylphthalate at sample
location EA10 at an estimated concentration of 1 /ig/L. Diethylphthalate was also detected at
sample location EA5, located within the stormwater drainage pathway upgradient of the
PICORP facility at an estimated concentration of 5 /ig/L.

• Water samples collected from sample location EA5, located on East Lombard Street in the
stormwater drainage system upgradient of the PICORP facility, had higher reported
concentrations of calcium (118,000 /ig/L), magnesium (18,200 jig/L), manganese (715 /zg/L),
nickel (95 Mg/L), selenium (16 /ig/L) and sodium (44,600 fig/L) than water samples collected
downgradient.

• With one exception (potassium), water samples collected at sample location EA5, upgradient
of the PICORP facility, had higher concentrations of all detected metals than those detected in
water samples from sample locations EA10 and EAll downgradient of the OU-2 Study Area.
Sample location EAlO had an estimated potassium concentration of 7,600 /ig/L and sample
location EAS'had an estimated potassium concentration of 7,540 jig/L, a difference of less than
0.4%.

• HLA sampling location EA5 was located at the bottom of the manhole on East Lombard Street.
This location is upgradient of the PICORP facility in the stormwater drainage system flowing
from the south. Sampling location EA4 is located within the same stormwater pathway
downgradient of EA5 and the PICORP facility (Figure 3). Eighteen SVOCs were detected in
sediments at sampling location EA5. Sixteen SVOCs were detected in sediments at sample
location EA4. All 16 SVOCs detected at sample location EA4 were detected at sample location
EA5. Four of the SVOCs detected at sample location EA5 had higher estimated concentrations
than the same compounds detected at sample location EA4.
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• Some of the same compounds detected at HLA sampling location EA2, considered to be
upgradient (west) of the OU-2 Study Area, were also detected at sample locations in the
aboveground drainage paths downgradient of the Superfund Site and adjacent to the PICORP
facility.

• The highest concentrations and largest variety of pesticide compounds were identified at
sample locations EA7 and EA8.

• The highest concentrations and the greatest number of VOCs, SVOCs, and metals in all media
were confined to sample locations EA4, EA7, and EA8.

• The highest total VOC concentration was detected in water samples from sample location
EA4. Reported results for EA4 detected eight VOCs with estimated concentrations ranging
between 0.4 /ig/L and 110 /*g/L. The total estimated concentration of VOCs reported for
sample location EA4 is 119.6 /ig/L. Of this total, 115 /ig/L was comprised of methylene
chloride and acetone.

• The distribution of detected VOCs indicates that the stormwater drainage system within the
OU-2 Study Area may be receiving VOCs from some source under the PICORP facility.

4.2.2 Previous Sampling Events

As part of the Phase II Baseline Ecological Assessment HLA also evaluated the results of the sampling
events listed below which were previously conducted in association with the investigation of the
Superfund Site. A summary of the analytical results from these investigations is presented in
Appendix B.

• 1985 Maryland Waste Management Administration (MWMA) report titled, A Preliminary
Assessment of PICORP, Inc., Baltimore, Maryland, Sampling by the MWMA was limited to
three samples (one soil sample and two "sludge" samples from drums] collected on the north
side of the PICORP facility. The MWMA report was included in a May 14, 1991, report from
the EPA titled Site Inspection of PICOHP, Incorporated, Document No. H585-11-0-23 (EPA, May
14, 1991].

• EPA's 1991 investigation of the PICORP facility (EPA, May 14, 1991]. Samples were collected
for this event from 11 locations around the PICORP facility.

• Soil and the drum contents sampled on the Superfund Site in May 1984, prior to remediation
activities on the Superfund Site. During the remediation action, which began in June 1984,
1,163 drums and the upper six inches of soil from beneath the drums were removed from the
Superfund Site. The results of this investigation are presented in (Weston Inc., 1987]
Remedial Investigation Report for the Kane and Lombard Site, Baltimore, Maryland.

• From June 1986 to September 1986, Weston Inc. collected surface water samples at three
locations in Herring Run: one location in a tributary to Herring Run and two locations in the
wetlands in the northeast corner of the PICORP property. As discussed in Appendix B, three
of the locations sampled by Weston Inc. were upstream of IILA's Phase I Assessment
environmental media sampling location EAll, located at the 5-ft by 10 ft box culvert that
discharges into Herring Run, and the fourth sampling location was downstream of HIjYs
sampling location EAll, just east of Route 95. The results of this investigation are presented
in (Weston Inc., 1987] Remedial Investigation Report for the Kane and Lombard Site, Baltimore,
Maryland.
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Review of the analytical results from the events described above indicate that the findings of the
earlier sampling events support the findings of the Fall 1994 sampling discussed earlier. A summary
of findings based on HLA's review of these sampling results is presented below.

• In general, the analytical results from environmental media collected during EPA's 1991
investigation of the PICORP property are comparable to the analytical results obtained by HLA
from similar locations.

• In EPA's 1991 investigation of the PICORP property, 110 /ig/L of vinyl chloride was detected in
a surface water sample collected at EPA sample location SW-4. EPA's sample location SW-4
corresponds with HLA's 1994 sample location EA4 located in an excavated catch basin on the
northern side of the PICORP property. This catch basin receives flow from the south via a
stormwater drainage pipe installed under the PICORP facility. Vinyl chloride was also detected
in surface water samples collected in 1986 by Weston Inc. from the wetlands in the
northeastern corner of the PICORP property. Vinyl chloride is an extremely volatile compound
which has been detected in the OU-1 and OU-2 groundwater plumes. The relatively high
concentration of vinyl chloride detected by the EPA and Weston Inc. and the undetected
result from the HLA 1994 sampling round may suggest an intermittent discharge of
groundwater to the stormwater drainage system and the wetlands on the north side of the
PICORP facility.

• Analytical results from sampling location EAl, located in the wetlands adjacent to the west of
the Superfund Site, identified some components that were also identified on the Superfund
Site in samples collected in May 1984 prior to the completion of remediation. Similar
compounds included PCB, PAH, and phthalate compounds. As discussed earlier in Section
4.2, the review of analytical results indicates that these components may be residuals from a
pathway that was eliminated by remediation activities.

• Analytical results from water samples collected in Herring Run by Weston Inc. between June
and September 1986, did not identify OU-2 Study Area-related compounds in any of the four
samples collected. Two samples collected from Herring Run and the one sample collected in
the unnamed tributary by Weston Inc. were located upstream from HLA's 1994 sample
location EAll (Figure 3). The samples collected by Weston Inc. upgradient of HLA sample
location EAll had higher or similar concentrations of identified compounds than the one
sample collected by Weston Inc. in Herring Run downstream of HLA sample location EAll.

4.2.3 Stormwater Drainage System Investigation

Based on the findings of the Phase I Assessment, an investigation of the stormwater drainage system
was conducted in November 1994. This investigation included a video survey of the accessible portions
of the underground stormwater drainage system associated with the Kane and Lombard Superfund Site
and the OU-2 Study Area, a field reconnaissance of the aboveground stormwater drainage pathways,
and a review of City of Baltimore stormwater drainage plans.

A map showing the stormwater drainage system based on this investigation is presented in
Figure 4. More detailed summaries of the findings of the stormwater drainage system investigation are
presented in Appendix A, Section 2.6 and Appendix F (Volume 2] of this Technical Memorandum.
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The stormwater drainage system investigation identified the following:

Aboveground Stormwater Drainage System

• Stormwater associated with the Superfund Site and OU-2 Study Area drains towards the
northeast through a regional system of drainage swales and underground pipelines and
culverts eventually discharging into Herring Run.

• Runoff from the Superfund Site generally drains to the east with some drainage to the west.

• Runoff from the Superfund Site to the east is controlled by a swale lined with riprap and
channeled into an underground stormwater drainage pipe in the northeast corner of the
Superfund Site (Figure 4). The stormwater drainage pipes channel the runoff to the north
under East Lombard Street and then under the PICORP facility.

• Runoff from the western portion of the Superfund Site flows west into the adjacent wetlands.
Runoff flowing into these wetlands is channeled through a drainage swale to the north across
Lombard Street and then to the east along the northern side of the PICORP facility.

• The eastern and western runoff flow paths from the Superfund Site connect at a point on the
northern side of the PICORP facility in a depression that functions as a catch basin (Figure 4).
From this catch basin, the stormwater drains north under the Conrail Yard via a single
underground stormwater pipe.

• As shown on Figure 4, stormwater runoff on the northern side of the PICORP facility is
divided into eastern and western drainage areas.

The western stormwater area receives drainage from the western and the southern
portions of the PICORP facility. The western drainage area collects stormwater in an
excavated depression and drains it to the north via and single underground stormwater
pipe'system.

The eastern stormwater drainage area has a bermed area that acts as a retention basin
and a system of drainage pipes and drainage swales which channel all of the
stormwater from this area into a single drainage swale in the northeast corner of the
property. The drainage swale channels stormwater along the western side of North
Point Boulevard to a point where the swale discharges to a stormwater drain. The
pipe from this stormwater drain then channels the runoff west into a manhole on
North Point Boulevard (Figure 4).

• As shown in Figure F-6 and Photograph F-16 (Appendix F, Volume 2], an open, concrete-lined
channel is located on the northern side of the Conrail Yard where the stormwater pipeline
running south from the PICORP facility exits from under the Conrail Yard. This channel is a
approximately 10-ft wide and 20-ft long. The channel also receives drainage from the west via
a drainage swale which drainsan area adjacent to the Conrail Yard. A pipeline that appears to
capture and discharge storrnwater from the Conrail Yard was observed discharging to this
drainage swale area. The northern (downgradientj end of this channel discharges to an
underground concrete pipe that channels the stormwater north towards North Point Boulevard
and Herring Run.
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Underground Stormwater Drainage System

• A manhole on North Point Boulevard receives drainage from the Superfund Site and both the
western and eastern drainage areas in the northern portion of the OU-2 Study Area (Figure 4).

• A constant flow of water was observed in the entire observed length of the underground
pipeline portion of the stormwater drainage system. The flow originates an unknown distance
south [upgradient) of the Phase II EAA and continues to Herring Run. This flow has been
observed by HLA personnel in all seasons, and during dry periods.

• The City of Baltimore stormwater drainage system maps (Figure 5) identified a short length of
intermittent stream (approximately 100-ft long) that no longer exists, running from the west to
the east across the Superfund Site property. The map shows this intermittent stream draining
into a pipe in the northeastern area of the Superfund site. The map shows the drain pipe
connecting to another pipe under the PICORP property to the northeast. This drainage pipe
may have been replaced by the pipe now capturing runoff from the eastern side of the
Superfund Site (Figure 4).

• As shown on Figure 5, the City of Baltimore stormwater drainage system maps identified
historical stream channels near the present stormwater pipeline pathway. Of particular note
was the curve observed in the pipeline under the PICORP facility, which closely matched the
curve in the mapped stream. Based on this observation and the observed flow described
above, it is believed that the stormwater pipeline located east of the Superfund Site carries the
flow from the mapped historical stream to Herring Run.

• Much of the stormwater pipeline running north/south under the PICORP facility is separated at
its joints. Flow through this portion of the pipeline has apparently eroded soil and fill from
around the joints.

• Erosion at the separated joints in the stormwater pipeline on the northern side of the PICORP
property appears to have created sinkholes exposing the pipeline at two locations. One of
these sinkholes is the proposed environmental media sampling location EA6 as described in
the Environmental Media Sampling Summary of Results report (Appendix B).

• As shown on Figure 4, service connections and manholes were observed connected to the
main stormwater pipeline under the PICORP facility. No manhole or stormwater drains have
been observed at the surface on the PICORP facility.

Potential discharge sources to the stormwater drainage system within the Phase II EAA are described
below.

4.2.4 Additional Environmental Concerns

As outlined below and shown in Figure 6, several potential sources of runoff and/or chemicals to the
Phase II EAA ecosystems and the associated stormwater drainage system unrelated to the Superfund
Site were identified within or adjacent to the Phase II EAA. A detailed discussion of these potential
sources is presented in Appendix A, Section 8.0. The sites described below and additional potential
discharge sources to Herring Run, both upstream and downstream of the Phase II EAA, are discussed
in the Phase I Technical Memorandum (HLA, August 30, 1994).
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Waste Disposal Sites

The Colgate Pay Dump is tho only known waste disposal site associated with the Phase II EAA other
than the landfill associated with the OU-2 Study area. This site is an unsecured former commercial
and industrial landfill located along the northern slope of Herring Run and the northern boundary of
the Phase II EAA. The landfill was operated between 1949 and 1971 and is currently undeveloped
(Maryland Hazardous and Solid Waste Management Administration, 1989).

Industrial Sites

Conrail Orangeville Yard - The site is located just north of the Phase II Ecological Assessment Area
and is listed on the CERCL3S state cleanup list as having potential PCB contamination (Vista National
Radius Profile, 1994). Runoff from the area of the Conrail Yard north of the OU-2 Study Area drains
into the eastern and western stormwater drainage areas within the OU-2 Study Area adjacent to the
PICORP facility.

RCRA Facilities

The three sites listed below are identified by the Vista National Radius Profile, 1994, as handling,
storing, or generating regulated hazardous materials under the Resource Conservation and Recovery
Act (RCRA).

• Roadway Express Inc.
• Contract Applications Inc.
• International Petroleum Inc.

Underground Storage Tanks

International Petroleum Corp. and Roadway Express Inc. facility are both located west of the
Superfund site fence.' These facilities are both listed as having Underground Storage Tanks (UST)s for
diesel and heating oil. The Roadway Express facility is also listed as having a UST for gasoline (Vista
National Radius Profile, 1994)

During Phase II Assessment field activities, HLA noted a fill pipe for an underground storage tank on
the Roadway Express Inc. facility. This fill pipe is located at the top of a slope adjacent to the
wetlands that also receive drainage from the Superfund Site. No visible evidence of spills or leaks
related to this fill pipe were observed. A tanker truck labeled "diesel" was observed by HI A field
personnel accessing this fill pipe on June 28, 1994.

Stormwater Drainage System

As discussed earlier (Section 4.2.3) and shown in Figure 6, many contributing sources to the Phase II
EAA slormwater drainage system were identified during the video survey (Volume 2, Appendix F).
These include:

• An open surface drain connected to the stormwater pipe discharging to Herring Run is located
within the auto impoundment yard operated by the City of Baltimore adjacent to Herring Run.
The majority of the automobiles in this yard are in poor or junk condition.
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• As shown in Figure 3 and described in Section 4.2.1, environmental media sample location
EA2 is located in an intermittent stream that drains into the stormwater swale adjacent to the
north and west of the PICORP facility. This location is upgradient of the Superfund Site and
I he PICORP facility. Several chemicals detected in samples from sample location EA2 wsre
also detected in the wetlands adjacent to the PICORP facility and downgradient of sample
location EA2.

• As shown in Figure 3 and described in Section 4.2.1, the analysis of the water and sediment
samples collected upgradient (south) of the PICORP facility at the bottom of the manhole on
East Lombard Street (location EA5) indicates that there is a source of metals and SVOC
compounds discharging to the stormwater drainage system south (upgradient) of sample
location EA5. Although sample location EA5 lies downgradient of a portion of the Study Area,
the stormwater video survey found no evidence of breaks, leakage, or inlets into the
stormwater drainage system within the Study Area upgradient of sample location EA5 that
would allow contaminated soils or groundwater related to the OU-2 Study Area to enter the
stormwater drainage system. Potential sources of the metals and SVOC compounds into the
stormwater drainage system upgradient of sample location EA5 include runoff from Kane and
Lombard Streets and possible discharges to the stormwater system upgradient of the OU-2
Study Area.

• A pipe located on the north side of the Conrail Yard (Volume 2, Appendix F, Figure F-6)
appears to discharge stormwater runoff from drains between the railroad tracks northward into
the adjacent drainage ditch. The drainage ditch flows to the east and discharges to the
stormwater drainage system identified within the Phase II Ecological Assessment Area.

Observed Discharge Events

HLA field personnel observed the discharge events described below during field activities associated
with the investigation of the Phase II EAA stormwater drainage system.

• On March 10, 1994, HLA field personnel observed an MDE Spill Response Team responding to
an incident west of the Superfund Site. The activities observed included the placement of
sorbent pads into drainage ditches north and west of the Superfund Site. The Spill Team's
activities were centered around the International Petroleum facility adjacent to the west side of
the Roadway Express Inc. property. A strong diesel-like petroleum smell was noted by HLA
personnel throughout the OU-2 Study Area. The Spill Report obtained from the MDE
indicates that approximately 15 gallons of a used motor oil/water mixture was released the
previous night from a truck in the parking lot of the International Petroleum property.
According to MDE records, the spill was contained outside the Phase II EAA. The Spill Report
is included as Appendix E.

• On October 20, 1994, HLA field personnel working in the area of the excavated catch basin on
the north side of the PICORP property [sample location EA4, Figure 3) noted a sudden marked
increase in the flow from the stormwater pipeline entering the catch basin from the south.
The increased flow was approximately 6-in. deeper than the base flow of less than one inch
observed several minutes earlier. The additional flow decreased steadily over a period of
approximately 30 minutes. There was no rain at the time and rainshowers in the area had
ended approximately four hours before this event was observed.

Revised per EPA August 1, 1995
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• On November 3, 1994, while sampling water discharging from the 5-ft by 10-ft stormwater
box culvert at Herring Run [sample location EAll, Figure 3), HLA field personnel noted a
sudden and marked increase in the flow from this pipe. The base flow observed a few
minutes earlier was less than one inch deep and approximately 3 feet wide. The increased
flow was approximately 2-in. deep and 8-ft wide. The weather was sunny and no rain was
noted in the area. A distinct odor resembling chlorine was noted in association with this
discharge. A small fish [approximately 3-in. long) was washed from the pipe with this
discharge.

• Review of the stormwater drainage system video tape (Appendix F, Volume 2) identified
liquids discharging from manholes on the Conrail Yard and from a 24-in. service connected at
one of these manhole locations. There had been no rain the day of this observation.

• During wetlands delineation activities on December 2, 1994, HLA personnel identified two 24-
in. concrete pipes discharging from the Roadway Express Inc. facility into the adjacent
wetlands. The pipes are located on the north side of the Roadway facility, east of the facility's
parking lot. The observed discharges from these pipes were small and amounted to a constant
trickle. There had been heavy rains the previous day, but there was no rain the day of this
observation. No unusual odors were associated with these discharges.

Other Potential Sources

• A drum storage area and an aboveground storage tank associated with the Conrail Yard were
located between 50-ft and 150-ft upgradient of sampling locations EA8 and EA9. The drum
storage area and the aboveground storage tank were located adjacent to the intermittent
drainage swale in which sampling locations EA8 and EA9 are located. Runoff from these
storage areas discharges to the intermittent drainage swale.

Evidence of leaks and/or spills (black stained soil and free product on the ground and on
standing water in the adjacent drainage swale) was noted from these sources prior to and
during sampling activities. HLA field personnel observed burning of materials in drums near
the drainage swale on October 21, 1994. HLA field personnel also observed Conrail personnel
removing the drums and covering the stained soil with crushed stone on November 2, 1994.

• During post sampling surveying activities on January 3, 1995, HLA personnel observed a spill
of petroleum product on the entrance driveway to the Conrail Yard near North Point
Boulevard. The spill was approximately 20-ft2 and appeared to be related to oil drained from a
nearby backhoe. Runoff from this spill area discharges to the adjacent drainage swale at a
poinl just upgradient of sample location EA9. As discussed in Section 4.2.3, this drainage
swale discharges to the local stormwater management system that terminates at Herring Run.

• As discussed in Appendix A Section 8.0, the Conrail Yard adjacent to the north of the PICORP
facility is listed on the CERCLIS State Priority List (SPL), which lists rail yards that have been
identified by the EPA as having potential PCB-contarmnation (Vista National Radius Profile,
1994).

Revised per EPA August 1, 1995
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• As described in the Phase I Technical Memorandum (HLA, August 30, 1994) as part of the
ongoing hydrogeological investigation, HLA has installed shallow monitoring wells to evaluate
the existence and extent of the first water-bearing zone groundwater between the Superfund
Site and Herring Run. HLA has concluded that the first water bearing zone, found above the
Arundel Clay formation (Appendix A, Figure A-8), is discontinuous and, where found, is
located primarily in artificial fill. As described below the artificial fill in this area is dominated
by waste materials of industrial origin.

The fill material used for the Quad Avenue industrial area is described by the US Soil Conservation
Service (SCS) as:

"Made Land (Ma)...made from industrial wastes, mostly slag and
cinders. Other areas consist of spoil material from excavations, or
hydraulic fill from harbor or channel deepening. Some industrial
wastes, incinerator ash, and miscellaneous solid garbage wastes have
been covered by hydraulic fill, especially in areas that were originally
tidal marshes" (US Department of Agriculture, SCS, 1976) (Appendix
A, Section 6.0).

Revised per EPA August 1. 1995
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5.0 CONCLUSIONS

Potential Exposure Pathway

Based on the results of the Phase II EAA environmental media analytical results (Section 4.2.1), the
stormwater drainage system survey (Section 4.2.3), and identification of other potential sources
(Section 4.2.4), I ILA identified several factors which indicate that under flow conditions prevailing
during the time when field work was conducted, the stormwater drainage system was not transporting
OU-2 Study Area-related constituents to Herring Run. While it is possible that transport of sediments
and soil may potentially occur under extreme flow conditions, the relatively low concentrations
detected in the sediments and soil indicate that any such transport from the OU-2 Study Area would
be unlikely to include detectable concentrations of substances of concern due to the substantial
dilution which would occur.

The findings of the Phase II Assessment identified runoff, erosion, seeps and leachate pathways into
the wetlands within the OU-2 Study Area. The receptor areas associated with these pathways are
contained entirely within the boundaries of the OU-2 Study Area.

There is evidence that prior to remediation there may have been pathways from the Superfund Site to
the east and to the west via surface runoff. These two pathways (Section 4.3) were eliminated by
remediation activities at the Superfund Site. The review of analytical results in Section 4.2.1 indicate
that there may be residual constituents in the wetlands adjacent to the west of the Superfund Site
from the runoff pathway which was eliminated by remediation.

There is evidence that some of the chemicals detected in the wetlands in the western and northern
portions of the OU-2 Study Area PICORP may be contributed by other sources outside of the OU-2
Study Area (Section 4.2.4).

Potential Exposure Points

The Phase I Technical Memorandum (HLA, August 30, 1994) identified three potential ecological
exposure points related to the OU-2 Study Area: the wetlands adjacent to the west of the Superfund
Site, wetlands adjacent to the west and north of the PICORP facility, and Herring Run.

Based on the findings of the Phase II Assessment, Herring Run is no longer assumed to be a potential
ecological receptor of definable concentrations of components related to the OU-2 Study Area.

Garbage, debris, and empty drums, assumed to be related to historic landfilling operations on the
PICORP properly occupying the northern portion of the OU-2 Study Area, have been detected in the
adjacent wetlands. Review of historical aerial photographs indicate that contaminated soils or
constituents may also have been disposed of directly into this area during landfill operations. HI A
field personnel have also observed visible evidence of soil erosion, runoff, and seepage from the
landf i l l mound i n t o the adjacent wetlands.

Revised per Kl'A August 1. 1995
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6.0 PHASE III RECOMMENDATIONS

Based on the findings of the Phase II Baseline Ecological Assessment [Section 4.0) the Phase III EAA
described below is recommended to provide boundaries for any future ecological assessments which
may be required for remediation or permitting.

Phase HI Ecological Assessment Area

Herring Run and the Phase II EAA stormwater drainage system north of the OU-2 Study Area should
be removed from further investigations of potential ecological impacts associated with the OU-2 Study
Area. The boundary of the proposed Phase III Ecological Assessment Area (Phase III EAA) is
presented in Figure 7. The recommended Phase III boundary is based on the following findings:

• No compounds obviously related to the OU-2 Study Area were identified in water samples
collected in the stormwater drainage system downgradient of the OU-2 Study Area (Section
4.2.1 and Appendix B).

• The stormwater drainage chemical transport mechanism from the OU-2 Study Area to Herring
Run is diluted and broken by numerous and potentially significant stormwater and chemical
sources not related to the OU-2 Study Area and by numerous sediment sinks and traps
(Section 4.2.3 and Appendix F, Volume 2).

• Analytical results from the water samples collected by Weston Inc. from Herring Run both
upgradient and downgradient of the Phase II stormwater drainage system discharge point, did
not identify any site-related compounds (Weston, 198B)(Appendix B).

• The additional influences from waste sites and waste materials in local industrial fill soils
(Appendix A, Section 8.2) identified in the Phase I Assessment adjacent to Herring Run, wouiu
make any assessment of source-related impacts in Herring Run technically impractical.

Revised per EPA August 1, 1995
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APPENDIX A
KANE AND LOMBARD PHASE II ENVIRONMENTAL RESOURCES INVENTORY

1.0 INTRODUCTION

The inventory of environmental resources within the Phase II Ecological Assessment Area (Phase II
EAA), including the Kane and Lombard OU-2 Study Area (Study Area), was developed to support and
provide data for the Phase II Baseline Ecological Assessment (Phase II Assessment). The Phase II EAA
is described in Section 3.0 of the Phase II Assessment Report. The Environmental Resources Inventory
(ERI) of the Phase II EAA evaluated the following environmental resources:

• Surface Water Resources (Wetlands, Floodplains, Streams, and the Storrnwater Drainage
System)

• Habitats
• Species of Concern
• Geology and Hydrogeology
• Soils
• Topography
• Land Use

The ERI presented in the following sections of this appendix utilized existing literature materials such
as aerial photography, wetlands mapping, soils mapping for Baltimore County, Maryland, floodplain
mapping, existing water resources data, topographic quadrangles, municipal stormwater drainage
system plans, state and federal lists of species of potential concern, and municipal zoning and tax
maps and records. In addition to the literature review, HLA conducted a formal wetlands delineation,
a habitat field evaluation, and other limited field reconnaissance activities to confirm and supplement
the findings of the literature review.
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2.0 SURFACE WATER RESOURCES

2.1 Wetlands

Wetlands are recognized as having a number of functions essential to the ecological balance of an
area, as well as functions considered important to public health and welfare. As part of the Phase II
Assessment activities, HLA preformed a formal delineation of wetlands within the Phase II Baseline
EAA. The results of this delineation are presented in Appendix C. Review of the wetlands delineation
results, aerial photographs, and US Fish and Wildlife Service (FWS) National Wetlands Inventory
(NWI) mapping identified five wetland types totaling approximately 4 acres of the Phase II EAA.
Wetland habitat types were classified in accordance with Classification of Wetlands and Deepwater
Habitats by Cowardin et a/., 1979.

Of the five wetland habitat types identified, one is palustrine and four are riverine. The surveyed
wetland delineation boundaries, and the Herring Run wetland areas, are presented in Figure A-l. The
characteristics of these wetland areas are summarized in Table A-l, The identified wetland habitat
types are listed below:

• Palustrine Emergent (PEMJ
• Riverine Intermittent Streambed (R4SBJ
• Riverine Lower Perennial Unconsolidated Bottom Permanent (R2UB1/2/3/H)
• Riverine Lower Perennial Beach/Bar Intermittently Seasonal (R2BB1/2C)
• Riverine Lower Perennial Beach/Bar Intermittently Flooded (R2BBJ)

A detailed summary of wetland habitat types within the Phase II EAA is presented in Section 3.0 of
this appendix.

2.2 Wetland Buffer Areas

Nontidal wetland buffer areas are described by the State of Maryland as a "regulated area, 25 feet in
width, surrounding a nontidal wetland, measured from the outer edge of the nontidal wetland" (Code of
Maryland Regulations 08.05.04, Non-Tidal Wetlands). A regulated activity, as defined by Code of
Maryland Regulations (COMAR) 08.05.04, may not be conducted within a wetland buffer or expanded
wetland buffer without a permit or a letter of exemption. An expanded buffer extends 100 feet from
the edge of a wetland boundary and applies to nontidal wetlands of Special State Concern and
nontidal wetlands with adjacent areas containing steep slopes or highly erodable soils. It is unlikely
that any of the identified wetlands areas, with the possible exception of Herring Run, would be
considered of "Special State Concern" given their small size and degraded ecological function resulting
from the intense urban land-use adjacent to these wetlands areas.

2.3 Floodplains

The 100-year floodplain is frequently defined by state or local regulations and the National Flood
Insurance Program to include all land within reach of a flood with a probability of occurring in any
given year of one percent; this is also referred to as the base flood. Land within reach of a flood
having a 0.2 percent chance of occurring in a given year is referred to as the 500-year floodplain
(Kusler and Platt, 1988). Floodplains occur in areas along or adjacent to a stream or a body of water
that are capable of storing or conveying floodwater.
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The 100-year floodplain for the area within the vicinity of the Phase II EAA as mapped by the Federal
Emergency Management Agency [FEMA] is presented in Figure A-2. The floodplain mapping for the
area within the Phase II EAA was performed in Baltimore in 1988, after the channelization of Herring
Run.

A review of the floodplain mapping and field observations made at Herring Run indicate that a 100-
year flood event and perhaps regular seasonal flooding may flow upgradient into the box culvert
discharge pipe at Herring Run (Figure A-2). This box culvert is elevated approximately one foot above
the flow stage observed in Herring Run in clear weather. Floodwaters moving into the stormwater
drainage system may possibly temporarily prevent discharge from the northern sections of this
stormwater drainage system.

2.4 Streams

Streams were identified using a combination of a formal wetlands delineation, aerial photography,
FWS and NWI mapping, Maryland Nontidal Wetlands Guidance Mapping, United States Geological
Survey (USGS) topographic quadrangles and field observations. This investigation identified one
perennial stream (Herring Run), one possible perennial stream channeled underground by the
stormwater drainage system, and two unnamed intermittent streams within the Phase II EAA. The
possible underground perennial stream and the two unnamed intermittent streams are discussed in
detail in Section 2.6 and Appendix F (Stormwater Drainage System Investigation) and in Section 3.2
and Appendix C (Wetlands). The surface streams mapped within the Phase II EAA and their flow
directions are presented in Figure A-3.

Herring Run flows from west to east through the very northern portion of the Phase II EAA. Within
the Phase II EAA, the Herring Run channel is approximately 60 feet wide, two to three feet deep, and
has a sand and gravel substrate with occurrences of clay. The present channel of Herring Run was
created by a state and county channelization project prior to 1972 (HLA, August 30, 1994). The
original path of Herring Run, prior to channelization, consisted of a series of channels winding through
the Quad Avenue area. Figure A-4 shows the approximate path of Herring Run prior to
channelization.

2.5 Water Quality-Design a ted Uses

The Maryland Department of the Environment (MDE) defines water quality-designated uses
(designated use) as "those uses specified in the State's water quality standards for each water body or
segment whether or not the uses are being attained" (COMAR 26.08.01, General). The designated use
assigned to each body of water is the basis for the protection of water quality. Where attainable, the
waters of the state are protected for the basic uses of water contact recreation, fishing, protection of
aquatic life and wildlife, and agricultural and industrial water supply. The determination of the
designated use of a water body includes factors such as existing conditions, and potential uses that
may be made possible by anticipated improvements in water quality. The actual use of surface water
is not limited to the designated use assigned to that area. Any reasonable and lawful use is permitted
provided that the surface water quality is not adversely affected by the use (COMAR 26.08.02, Water
Quality). Herring Run is the only water body within the Phase II EAA subject to these water quality
designations. Don Elmore of the MDE Water Resources Management Division informed HLA of the
assigned designated uses for Herring Run in the vicinity of the Phase II EAA. These designated uses
are described below and shown in Figure A-3.
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The area of Herring Run east of the Interstate 95 bridge is designated as Use II, shellfish harvesting
waters. This use designation includes waters where shellfish are propagated, stored, or gathered for
marketing purposes; and, actual or potential areas for the harvesting of oysters, soft shell clams, and
brackish water clams. The limited field reconnaissances conducted in June 1994 and December 1994
identified this section of Herring Run as an unlikely area for harvesting shellfish and observed no such
activities. Salinity measurements taken with a refractometer within this section of Herring Run during
the field reconnaissance in June 1994 measured zero parts per thousand. In addition, no indicators of
tidal influence or brackish water organisms were identified. It is unlikely that any commercially
important shellfish exist or could exist within the Phase II EAA portion of Herring Run.

Upstream of the Interstate 95 bridge, the portion of Herring Run within the Phase II EAA is designated
as Use IV, recreational trout waters. This use designation includes cold or warm waters that have the
potential for, or are capable of, holding or supporting adult trout for put-and-take fishing and managed
as a special fishery by periodic stocking and seasonal catching.

2.6 Stormwater Drainage System

Based on the findings of the Phase I Baseline Ecological Assessment, HLA conducted an investigation
of the storrnwater drainage system in November 1994. This investigation included a video survey of
the accessible portions of the underground stormwater drainage system associated with the Kane and
Lombard Superfund Site and OU-2 Study Area, a field reconnaissance of the aboveground stormwater
drainage system, and a review of the City of Baltimore stormwater drainage plans.

A map showing the stormwater drainage system, as defined by this investigation, is presented in
Figure A-5. A more detailed summary of the findings of the stormwater drainage system investigation,
including a copy of the video tape showing the accessible underground portion of the stormwater
drainage system is presented in Appendix F (Volume 2) of this Technical Memorandum.

2.6.1 Surface Water

Surface water drainage within the Phase II EAA generally flows from southwest to northeast into
Herring Run. Herring Run flows from west to east at the northern boundary of the Phase II EAA.
Surface water drainage patterns within the Phase II EAA are controlled primarily by topography and
manmade structures such as roads, parking lots, railroads, and the stormwater drainage system
(Section 2.6).

There are two surface water drainage routes in the Phase II EAA. The first route begins in the
wetlands area adjacent to the west of the Superfund Site. These wetlands receive runoff from the
Superfund Site, the Roadway facility, the hillside to the south, and East Lombard Street. Water is
collected in an intermittent stream channel and flows northward through a culvert under East
Lombard Street (Figure A-5). From the discharge point on the north side of East Lombard street,
stormwater flows through a channel along the western and northern edge of the PICORP property.
This channel receives additional runoff from a vacant area to the west, from the western portion of the
PICORP facility, and from the Conrail Yard. This intermittent stream channel discharges to an
excavated stormwater catch basin on the north side of the PICORP facility and is channeled into an
underground stormwater pipe with a northern flow under the Conrail Yard and terminating at Herring
Run (Figure A-5).
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The second surface water drainage route begins in the bermed wetland area along the northern slope
of the PICORP facility. Water in the bermed wetland flows east through a manmade corrugated pipe
and into an intermittent stream channel. The water then flows through a culvert under the Conrail
Yard driveway and into a storrnwater drain adjacent to North Point Boulevard.

2.6.2 Pipeline Drainage

Drainage from the Superfund Site and areas to the south of the OU-2 Study Area is controlled
primarily by a system of underground stormwater drainage pipes. This system drains to the north
through underground pipelines and culverts terminating at a single point on Herring Run. According
to Chin Lee of the City's Stormwater Engineering Department, this stormwater pipeline system south
of North Point Boulevard is owned by Conrail and installed as part of the Conrail Yard construction.
North of PICORP, this stormwater system also receives the surface water drainage described in Section
2.6.1 above.

The original regional stormwater drainage system associated with the Phase II EAA was mapped using
stormwater drainage plans obtained from the City's Department of Public Works, Bureau of Sewers,
dated 1926, 1956, 1957, and 1959. The plans from the City also included several revisions that are
undated. The historical Herring Run channel and other historical stream channels mapped by the City
are shown in Figure A-6.

As shown on Figure A-6, the City stormwater drainage system maps identified historical stream
channels that match very closely to the present stormwater pipeline route. Of particular note was the
curve observed in the pipeline under the PICORP facility which matched closely to the curve in the
mapped stream. A constant flow of water was observed in the entire length of the underground
pipeline portion of the stormwater drainage system. The flow originates an unknown distance south
(upgradient) of the Superfund Site and continues to Herring Run. This flow has been observed in all
seasons even during dry periods after several days without precipitation. Based on these findings, it is
assumed that the stormwater pipeline system east of the Superfund Site channeled the flow from the
historical streams mapped by the City.

As shown on Figure A-5, the underground stormwater drainage system associated with the Phase II
EAA originates to the south, outside the Phase II EAA boundary. The stormwater drainage system
enters the Phase II EAA east of the Superfund Site heading north under the Patterson High School ball
fields and stormwater flows into a chamber east of the Superfund Site. The drain in the northeast
corner of the Superfund Site is connected by a pipe to this chamber also.

From the chamber, the stormwater drainage system runs north under East Lombard Street and
continues north under the PICORP facility. Under the PICORP facility, two manholes and several
service pipe entrances were observed by the video survey. Many of the joints in the pipe are separated
and soil erosion from around these joints is evident. At some locations, flow from the stormwater
system was observed exiting the system through these separated joints.
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The stormwater system is open just south of the Conrail Yard where drainage from the pipe meets
with surface water drainage from the west of the PICORP facility in an excavated catch basin. From
this catch basin, the flow enters another pipe and flows north under the Conrail Yard. The flow exits
on the northern side of the Conrail Yard to an open concrete-lined channel for approximately 20 feet
and then re-enters the underground pipeline system flowing northeast towards North Point Boulevard.

The underground stormwater drainage system flows northeast under North Point Boulevard. At the
manhole on North Point Boulevard, a connection from the east discharges the flow from the eastern
portion of the PICORP property as described earlier. From North Point Boulevard, the flow continues
north into a 5-ft by 10-ft box culvert which flows to the system's terminus at Herring Run.
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3.0 HABITATS

As requested by the EPA in response to the findings of the Phase I Baseline Ecological Assessment
Report [HLA, August 30, 1994), HLA performed a habitat evaluation of the Phase II EAA. Habitat
types within the Phase II EAA were determined based on the formal wetlands delineation (presented
in Appendix C), reviewing aerial photographs, and conducting a visual field reconnaissance of upland
habitats within the Phase II EAA. Wetland habitats were classified according to Classification of
Wetlands and Deepwater Habitats by Cowardin et ai, 1979, and upland habitats were classified
according to A Land Use and Land Cover Classification System for Use with Remote Sensor Data by
Anderson et al, 1976.

The formal wetlands delineation and visual field reconnaissance were performed on November 16 and
17 and December 1 and 2, 1994. Habitat types are described below. Habitat boundaries are presented
in Figure A-7. The habitat types and their characteristics are summarized in Table A-2.

The major habitat types identified within the Phase II EAA include:

• Urban and Built-Up Land
• Wetlands
• Rangeland
• Forest Land

As requested by the EPA an evaluation of subterranean (cave) habitats was conducted for underground
portions of the stormwater drainage system associated with the Phase II EAA. As is discussed in
Section 3.4, no evidence was identified to indicate that these areas were functioning as cave habitats.

3.1 Urban and Built-Up Land

A majority (approximately 34 acres (65%)) of the Phase II EAA is occupied by urban and built-up
land. Urban and built-up land is defined as areas of intensive use with much of the land covered by
structures or impervious surfaces. Three types of urban and built-up land were identified within the
Phase II EAA: light industrial; transportation, communications and utilities; and commercial and
services. Eastern gray squirrels [Scirpus carolinensis) and Rock Doves (Co7umfoa livia) are species
which have adapted well to this habitat. A more detailed discussion of urban and built-up land is
presented in Section 8.0.

3.2 Wetland Habitats

Wetland habitats are recognized as having a number of functions essential to the ecology of an area, as
well as functions considered important to public health and welfare. A formal wetlands delineation
was conducted within the Phase II EAA. This delineation included surveying the wetlands boundaries.
Because of the deep, well-defined Herring Run channel and the limitations of working within this
channel, the wetland boundaries associated with Herring Run were delineated by a review of NWI
mapping, aerial photographs, and field observations. The results of the wetlands delineation are
presented in Appendix C.
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The wetlands delineation identified approximately 4 acres of wetlands within the Phase II EAA. The
NWI mapping designates two riverine wetland habitats at Herring Run within the Phase II EAA. In
addition, HLA field observations identified a third riverine wetland habitat associated with Herring Run
and an intermittent stream channel to the north and west of the PICORP facility. Palustrine wetland
habitats were identified adjacent to the PICORP facility and the Superfund Site. The wetland habitat
types identified within the Phase II EAA are described below.

3.2.1 Palustrine

Palustrine wetland habitat types are described as nontidal wetlands dominated by trees, shrubs,
persistent emergents, emergent mosses or lichens, and all such wetlands that occur in tidal areas
where salinity due to ocean-derived salts is below 0.5 parts per thousand. This includes wetlands
lacking such vegetation but with the following four characteristics: less than 20 acres in size; active
wave-formed or bedrock shoreline features lacking; water depth in the deepest part of basin less than
six feet at low water; and salinity due to ocean-derived salts less than 0.5 parts per thousand. The
palustrine ecological system is bound by either uplands or another wetland system. Palustrine
wetlands can be situated shoreward of lakes, river channels, or estuaries; on river floodplains; in
isolated catchments; or on slopes (Cowardin et a?.,1979). The palustrine wetland areas within the
Phase II EAA are shown in Figure A-7.

The only palustrine wetland type identified within the Phase II EAA was Palustrine Emergent (PEM).
PEM wetlands consist of a palustrine ecological system usually dominated by perennial plants,
characterized by erect, rooted, herbaceous hydrophytes, excluding mosses and lichens. Vegetation is
present for most of the growing season in most years (Cowardin et al., 1979).

PEM wetlands are found adjacent to the northern slope and the western side of the PICORP facility.
PEM wetlands were also identified adjacent to the west side of the Superfund Site. PEM wetlands
comprise approximately 1.5 acres and 3 percent of the Phase II EAA land area.

The PEM wetlands in the Phase II EAA are generally dominated by Phragmites australis (reed grass),
which forms a dense monoculture throughout much of the PEM wetlands. Some of the other plant
species identified in the PEM wetlands are: Viburnum dentatum (Southern arrowwood), Typha
angustifolia (narrow-leaved cattail), Typha htifolia (common cattail), Solix nigra (black willow), Carex
spp. (rush species), and Vitis riparia (riverbank grape).

3.2.2 Riverine

Riverine wetland ecological systems include all wetlands and deepwater habitats contained within a
channel with a salinity less than 0.5 parts per thousand. The riverine system is bound by uplands on
the landward side or by wetlands dominated by trees, shrubs, persistent emergents, emergent mosses,
or lichens. The riverine system terminates at the downstream point where the concentration of ocean-
derived salts in the water exceeds 0.5 parts per thousand during the period of annual average low
flow, or where the channel enters a lake. Riverine wetland systems terminate upstream where
tributary streams originate, or where the channel leaves a lake (Cowardin et al., 1979). The riverine
wetlands within the Phase II EAA are shown in Figure A-7.
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3.2.2.1 Riverine Intermittent Streambed (R4SB)

R4SB wetlands consist of a riverine ecological system where the channel contains flowing water for
only part of the year. When water is not flowing in the channel, it may remain in isolated pools or
surface water may be absent (Cowardin et a}., 1979).

R4SB wetlands occur adjacent to north and west of the PICORP facility where an intermittent stream
channels flow into the stormwater drainage system. This wetland type makes up approximately 0.5
acre or 1 percent of the Phase II EAA land area. The vegetation in this wetland was dominated by
Phragmites australis.

3.2.2.2 Riverine Lower Perennial Unconsolidated Bottom Permanent (R2UB1/2/3/H)

R2UB1/2/3/H wetlands consist of a riverine ecological system with a low gradient and a slow water
velocity. These wetland areas remain flooded throughout the year in all years.

The portion of the Herring Run stream channel defines this wetland habitat type. R2UB1/2/3/H
wetlands make up approximately 1 acre or 2 percent of the Phase II EAA land area. Based on
observations of the Herring Run channel in various weather conditions and in all seasons, the
permanent flow channel averages approximately 20 feet wide and 1 to 3 feet deep in the Phase II
EAA. The substrate within the R2UB1/2/3/H wetland is a mix of sand, gravel, mud, and exposed clay.

3.2.2.3 Riverine Lower Perennial Beach/Bar Intermittently Seasonal (R2BB1/2C)

R2BBC wetlands consist of a riverine ecological system where the gradient is low and water velocity is
slow, there is no tidal influence, and some water flows throughout the year. This type of wetland is
inundated most years for two weeks or more during the growing season, and usually dry by the end of
the growing season. The substrate consists mainly of sand and mud. Oxygen deficits may sometimes
occur. The fauna is composed mostly of species that reach their maximum abundance in still water
and true planktonic organisms are common. The floodplain is well developed (Cowardin et a/.,1979).

Within the Phase II EAA, this wetland type is only associated with Herring Run. R2BBC wetlands
make up approximately 0.5 acre or 1 percent of the Phase II EAA land area.

The vegetation along the banks of Herring Run is dominated by herbaceous species during the growing
season. The vegetation within this wetland habitat had been severely disturbed by recent flooding at
the time of HLA's formal wetlands delineation.

3.2.2.4 Riverine Lower Perennial Beach/Bar Intermittently Flooded (R2BBJ)

R2BBJ wetlands consist of a riverine ecological system where the gradient is low and water velocity is
slow, there is no tidal influence, and some water flows throughout the year. This type of wetland is
nearly permanently flooded and exposed only during drought conditions. The substrate consists
mainly of sand and mud. Oxygen deficits may sometimes occur. The fauna is composed mostly of
species that reach their maximum abundance in still water and true planktonic organisms are
common. The floodplain is well developed [Cowardin et a!., 1979).

Within the Phase II EAA, R2BBJ wetlands are only associated with Herring Run. This wetland type
makes up approximately 0.5 acre or 1 percent of the Phase II EAA land area.
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3.3 Upland Habitats

3.3.1 Rangeland

For the purposes of this evaluation, vacant urban properties dominated by herbaceous vegetation have
been classified as rangeland. Rangeland is defined by Anderson et al, as land where the potential
natural vegetation is predominantly grasses, grasslike plants, forbs, or shrubs and where natural
herbivory was an important influence in its precivilization state. Rangelands also include areas that
have been or may be seeded with introduced or domesticated plant species (Anderson et al., 1976}.
There are two types of rangeland that exist within the Phase II EAA and together they make up
approximately 14 acres and 27 percent of the total Phase II EAA land area.

3.3.1.1 Herbaceous Rangeland

Herbaceous rangeland encompasses lands dominated by naturally occurring grasses and forbs as well
as those areas of rangeland that have been modified to include grasses and forbs as their principal
cover (Anderson et al., 1976]. Within the Phase II EAA herbaceous rangeland occupies a majority of
the Superfund Site, the upland areas adjacent to the west of the Superfund Site, and some upland
areas to the west of PICORP. Herbaceous rangeland makes up approximately 13 acres and 25 percent
of the total Phase II EAA land area.

The following dominant species were identified within the herbaceous rangeland habitats of the Phase
II EAA: Rubus alleghaniensis (blackberry), Robinia pseudo-acacia (black locust), Solidago spp.
(goldenrod species), Quercus prinus (chestnut oak), Quercus palustris (pin oak), Vicia cracca (cow
vetch), Poa pratensis (Kentucky blue-grass), Graminae spp. (grass species), Glecoma hederacea (ground
ivy), Allium canadense (wild garlic), Toxicodendron radicans (poison ivy), Lonicera japonica (Japanese
honeysuckle), and Phytolacca americana (pokeweed).

3.3.1.2 Mixed Rangeland

Mixed rangeland occurs when more than one-third intermixture of either herbaceous or shrub and
brush rangeland species occur in a specific area (Anderson et al., 1976). Mixed rangeland occurs in
the upland area to the west of PICORP, along the slope north of PICORP, along the berm north of
PICORP, and adjacent to Herring Run. Mixed rangeland habitat covers approximately 1 acre or 2
percent of the total Phase II EAA land area.

The field reconnaissance associated with the habitat evaluation identified the following dominant
species within the mixed rangeland habitat of the Phase II EAA: Ailanthus altissima (tree-of-heaven),
Elaeagnus angustifolia (Russian olive), Uquidambar styraciflua (sweetgum), Lonicera japanica
(Japanese honeysuckle), Lonicera tatarica (tartarian honeysuckle), Platanus occidentalis (sycamore),
Prunus serotina (Black Cherry), Populus grandidentata (bigtooth aspen), Rhus copoJUna (winged
sumac), Robinia pseudo-acacia (black locust), Salix fragilis (crack willow), Rosa multiflora (multiflora
rose), Rubus alleghaniensis (blackberry), Solidago spp. (goldenrod species), Toxicodendron radicans
(poison ivy), and Yucca filamentosa (yucca).
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3.3.2 Forest Land

Forest land is described as an area with a tree-crown density of 10 percent or more that is stocked
with trees capable of producing timber or other wood products and that exerts and influences the
climate or water regime (Andersen et al, 1976). Because the area described below is only a small
fragment of a forest, HLA has modified this definition to include tree dominated areas large enough to
provide habitat. As described below the forest land within the Phase II EAA is dominated by
deciduous trees.

Deciduous forest land includes all forested areas having a predominance of trees that lose their leaves
at the end of the frost-free season or at the beginning of a dry season (Anderson et al., 1976).
Deciduous forest land occurs along the border between the Superfund Site and the Patterson High
School property. This deciduous forest land covers approximately 0.3 acres or 0.6 percent of the total
Phase II EAA land area.

The deciduous forest land habitat was dominated by the following species: Quercus rubra (red oak),
Quercus alba (white oak), Lonicera japonica, LJquidambar styraciflua, Sassafras albidum (sassafras),
Smilax rotundifolia (common greenbrier), Prunus serotina, Bubus alleghaniensis, Betula papyrifera
(paper birch), and Toxicodendron radicans.

3.4 Subterranean (Caves)

In response to concerns of the EPA, two underground portions of the stormwater drainage system
associated with the Phase II EAA were evaluated for evidence of cave habitat functions. The first was
the underground stormwater drainage system open on the north side of the Conrail Yard where a 6-ft
high by 4-ft wide stone culvert channels flow from the Conrail Yard to the south. The second area
was the underground 5-ft high by 10-ft wide stormwater drain which is open at Herring Run and
channels flow from the south. The video survey of the underground portion of the local stormwater
drainage system (Appendix F) included these two areas.

Review of the stormwater drainage system videotape identified no individuals, nests, scat, tracks or
other evidence of vertebrate species utilizing any portion of the stormwater drainage system. Spiders
and some flying invertebrate species such as gnats were observed in the drainage way. Because of the
regular flooding and associated intense flow inside the drainage system, including evidence that on
occasion portions of the drainage system flood to the ceiling, these areas are not likely to be
functioning as cave habitat for other than occasional transient individuals.

3.5 Observed Animal Species

The species listed below were noted during field work within the Phase II EAA. Formal investigations
or special observation techniques were not employed to identify animal species. Animal species
observed within or near the Phase II EAA included:

OU-2 Study Area

Eastern cottontail rabbit (Sylvilagus floridanus}; woodchuck (Marmota monax); domestic dog (Canidac
family); gray squirrel (Sciurus carolinensis); fish crows (Corvus ossifragus); American crows (Corvus
brachyrhynchos); northern harrier (Circus cyaneus); downy woodpecker pair (Picoides vilhsus];
mourning doves (Zenaida macrovra); Carolina wren (Thyrothorus ludovicianus); northern cardinal
(Cardinalis cardinalis); and song sparrows (Melospiza melodia).

\WORK\27654\ECO\o2\K&LERi2 March is, 1995 5:02 pm Harding Lawson Associates A-11

fl D •">^ n . •)' i • i



Herring Run

The species listed below were observed during field work conducted for the Phase I Baseline Ecological
Assessment (HLA, August 30, 1994).

Numerous small fish were observed within the length of Herring Run within the Phase I EAA, ranging
in size from approximately one inch to four inches. Based on size and behavior, it is estimated that as
many as five species may have been represented.

Other species observed included: numerous tadpoles ranging in size from approximately 0.5 inches
(pools) to two inches (stream); northern water snake (Natrix sipedon); fish crows (Corvus ossifragus);
belted king fisher (Ceryle alcyon); killdeer (Charadrius vociferus); mallard duck pair (Anas
platyrhynchos); herring gull (Larus argentatus); and laughing gull (Larus atricilla).
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4.0 SPECIES OF CONCERN

To identify potential species of concern within the Phase II EAA, HLA used a combination of the state
and federal lists of rare, threatened, and endangered plants and animals, a Maryland Fish, Heritage and
Wildlife Administration (MFHWA) records search, and a limited field reconnaissance of the Phase II
EAA.

The state and federal lists of rare, threatened, and endangered plants and animals of Maryland are
provided in Appendix D. The lists cover species of concern for the entire State of Maryland. They are
not applicable to a specific area and do not indicate habitat type utilized by the species of concern.
Inclusion of lists do not indicate the presence of the species of concern within the Phase II EAA.

In July 1994 the MFHWA was contacted for a records search of rare, threatened, or endangered plants
or animals which may have been reported within the Phase I EAA. The Phase II EAA is contained
entirely within the Phase I EAA. The MFHWA had no record of federal or state rare, threatened, or
endangered plants or animals existing or utilizing the habitat within the Phase I EAA [Appendix D).

Field reconnaissance conducted in June, November, and December 1994 did not identify any habitat
within the Phase II EAA considered to be suited to support rare, threatened, or endangered species
populations. The probability that species listed as being of concern are present within or utilize the
Phase II EAA as an important part of their migration, feeding, or breeding area is believed to be low.
The intense urbanization and human activity within the Phase II EAA (Section 8.0), including the
alteration or destruction of habitats by filling and construction related to development and the
channelization of Herring Run, would likely have eliminated any native populations of species of
concern from the area. In addition, this urbanization does not create favorable conditions for sensitive
species to reestablish themselves. A formal field survey of threatened and endangered species was not
conducted as part of this project.
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5.0 GEOLOGY AND HYDRO GEOLOGY

5.1 Regional Geology and Hydrogeology

The Phase II EAA is located in the Atlantic Coastal Plain Physiographic Province, near the Fall Line
that separates the Coastal Plain from the Piedmont Plateau. A 1979 regional surficial geologic map
developed by the Maryland Geologic Survey is presented in Figure A-8. This geologic map identifies a
majority of the area within the Phase II EAA north of the Superfund Site as being overlain by
"Artificial Fill". This artificial fill is described by the Maryland Geologic Survey as "...heterogeneous
materials such as rock, unconsolidated sediment, slag, refuse, and dredge spoil. The thickness ranges
from 1 to 25 feet." Further discussion of this fill material is presented in Section 6.0. A regional
geologic cross section based on this map is presented in Figure A-9.

The Coastal Plain consists of Cretaceous Age and younger sediments that form a series of wedge-
shaped formations that dip and thicken to the southeast. The sediments are unconformably underlain
by Precambrian Age crystalline bedrock. The bedrock consists primarily of granite, schist, gabbro,
diorite, gneiss and marble (Otton, 1955). In many areas the upper portions of the bedrock have
decomposed to a clayey material which retains many of the structural features of the original rock
(saprolite).

In the vicinity of the Phase II EAA, the upper surface of the crystalline bedrock dips to the southeast
and is unconformably overlain by Cretaceous Age sediments of the Potomac Group. The lowest
member of the Potomac Group is the Lower Cretaceous Age Patuxent Formation. The Patuxent
consists of discontinuous layers of sands, clays, sandy clays, and arkosic sands. According to Bennett
and Meyer (1952), the Patuxent ranges from approximately 100 to 300 feet in thickness in the
Baltimore area. This unity is approximately 1,200 feet thick in the Curtis Bay District of Baltimore,
approximately six to seven miles south of the Superfund Site (Otton, 1955).

The Patuxent Formation is overlain by the Arundel clay, which is exposed in the vicinity of the
Superfund Site. The contact between the Patuxent Formation and the Arundel clay can be difficult to
distinguish because the boundary is gradational and the upper part of the Patuxent consists largely of
clay similar to the Arundel. The Arundel clay consists chiefly of firm clay and sandy clay containing
interbedded layers of ironstone and nodules of iron carbonate. Colors vary from red to purplish red to
grayish white to yellowish gray (Otton, 1955). Small lenses of sand and gravel have been identified in
drilling logs; however, the Arundel clay is not known to be used as a source of water. The Arundel
clay has been mined in this region for brick manufacturing.

In the vicinity of the Phase II EAA, the Arundel clay is overlain by the clay facies of the Patapsco
Formation. The Patapsco is the upper member of the Potomac Group. The Patapsco Formation is
highly variable, consisting of red, gray, grayish yellow, and brown kaolinitic clays interbedded with
sand and sandy gravel. Ironstone layers and bands are common, but most of them are not more than
a few feet thick and are of variable extent and nature (Otton, 1955),

Groundwater in the bedrock occurs in secondary features such as joints, fractures, and foliations.
According to Otton (1955), the secondary features tend to disappear at depths greater than a few
hundred feet. Where it is overlain by a significant water bearing unit, the bedrock is typically not
developed as a groundwater supply.
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The water-bearing properties of the Patuxent Formation vary throughout the state. In general, it is
most productive in the vicinity of Baltimore, where wells have been reported to yield up to 900 gallons
per minute and many of the industrial wells yield from 400 to 600 gallons per minute (Otton, 1955].
Otton reported in 1955 that in the Curtis Bay District, approximately six to seven miles to the south,
"the Patuxent formation is extensively utilized as a source of large industrial groundwater supplies".
The formation is less productive in the southern and eastern parts of the state.

According to the 1979 geologic map (Reinhardt and Crowley), the Patuxent Formation is exposed in a
relatively broad band to the north and west of the site. The exposed area may function as a recharge
zone for the Patuxent Formation beneath the site.

The Arundel clay and the lay facies of the Patapsco are not regarded as water-bearing formations. In
other portions of the state, the Arundel clay functions as an aquitard between the Patuxent Formation
and the sand facies of the overlying Patapsco Formation.

5.2 Local Hydrogeology

Approximately 1 to 25 feet of fill overlies much of the OU-2 Study Area. The fill is underlain by silts
and clays of the Arundel clay. The clays of the overlying Patapsco Formation may also be present.
The first water-bearing zone exists near the boundary between the fill and underlying silts and clays.
Groundwater flow direction in this first water-bearing zone is generally from southwest to northeast,
based on data from the Superfund Site prior to installation of the slurry wall. However, groundwater
movement in the first water-bearing zone appears to have been altered by installation of a cap and
slurry wall at the Superfund Site.

The Arundel clay is underlain by the Patuxent Formation. The Patuxent consists of layers of sand and
sandy gravel separated by aquitards of relatively low permeability silts and silty clays. The second
water bearing zone identified in the vicinity of the Superfund Site occurs in the upper Patuxent, just
beneath the Arundel clay. Available data indicate that groundwater flow direction in this unit is
complex in the vicinity of the Superfund Site, with components to the north, south, and east.

The third water-bearing zone is separated from the second by an aquitard consisting of approximately
22 to 42 feet of silty clay beneath the Superfund Site. Groundwater flow direction in the third zone is
to the southeast. This is consistent with regional groundwater flow.
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6.0 SOILS

The soils within the boundaries of Baltimore City, have not yet been mapped by the US Department of
Agriculture, Soil Conservation Service (SCS). Using the general soils map in the Soil Survey of
Baltimore County (SCS, 1976) the soils types located in the adjacent areas of Baltimore County were
qualitatively extrapolated to determine which soils would likely be found in the portion of the Phase II
EAA. These soil types are summarized in Table A-3. The limited field reconnaissance and the
geologic map of the Baltimore East Quadrangle identified the majority of the soil type within the Phase
II EAA as artificial fill.

6.1 Soil Types

The SCS identified the following soils within the adjacent areas of Baltimore County.

6.1.1 Alluvial land (Av)

Alluvial land consists of soil material washed from uplands and deposited on floodplains. This
deposition has been especially rapid along streams that drain urban and suburban areas and discharge
into tidal waters. The materials that make up alluvial land are mostly sandy because much of the
finer material has been carried into stream estuaries. Generally, this land is poorly drained to very
poorly drained. Most of the soil is flooded at least twice a year. Urban areas flood more frequently
whereas wooded areas flood less frequently (Soil Conservation Service, 1976). The SCS lists alluvial
land as a hydric soil.

6.1.2 Made Land (Ma)

Made land consists of land areas that have been created by man. Made land is mapped in Baltimore
County just east of the Phase II EAA. As shown on Figure A-8, the regional geological map identifies
a majority of the Phase II EAA north of the Superfund Site as "Artificial Fill". The Maryland Geologic
Survey defined the artificial fill in this area, "... heterogeneous materials such as rock, unconsolidated
sediment, slag, refuse, and dredge spoil. The thickness ranges from 1 to 25 feet." It is assumed that
this artificial fill is a continuation of the adjacent made land soils mapped by the SCS in Baltimore
County.

Made land is defined as:

"Made Land (Ma)...made from industrial wastes, mostly slag and cinders. Other areas consist of spoil
material from excavations, or hydraulic fill from harbor or channel deepening. Some Industrial
wastes, incinerator ash, and miscellaneous solid garbage wastes have been covered by hydraulic fill,
especially in areas that were originally tidal marshes" (SCS, 1976).

Large areas of the made land soils have been used for industrial sites, railroad yards, airports, parking
lots, and miscellaneous buildings, including some homes. This land is so variable in nature that onsite
investigation is needed to determine suitabilities and limitations for proposed use (SCS, 1976).
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6.1.3 Loamy and Clayey Land

Loamy and clayey land consists mainly of nearly level to steep, very old clay deposits overlain by
more recent deposits of sandy loam, loam, or silt loam on the upper part of the Coastal Plain. There
is a wide range of variability in the thickness and texture of the mantle, and in the depth to and color
of the clay. In some areas, the surface loamy mantle contains some smooth gravel as much as two
inches in diameter or fragments of ironstone may be present where the mantle is sandy loam (SCS,
1976).

The loamy mantle varies in color from gray to yellow and brown to almost red. It ranges from nearly
absent to several feet in thickness. It rests abruptly over clay, but is not related in any way to the
clay. In places, the clay is slightly sandy. The clay can be of almost any color or mixture of colors.
The clay can be almost at the surface or exposed if the mantle has been removed by erosion or other
means, or it can be deeply covered by loamy material (SCS, 1976).

The clay is very plastic and sticky and characterized by poor stability. The clay frequently slides,
slumps, or flows down the surface of cuts onto roads or other areas below it, and stability is even
poorer where the clay has been disturbed by land-leveling or by filling [Soil Conservation Service,
1976).

Loamy and clayey land is well drained and the depth to high water table is greater than five feet. The
permeability ranges from less than 0.20 to 6.3 inches per hour and the pH ranges from 4.0 to 5.0
(SCS, 1976). This soil type is predicted to be present in the lower central portion of the Phase II EAA
(Figure A-8).
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7.0 TOPOGRAPHY

Relief in the Phase II EAA is approximately 80 feet with a generally level to gently sloping topography,
except in the southwest corner where steep slopes are encountered. Elevations range from a high of
approximately 100 feet above mean sea level (MSLJ in the southwestern corner of the Phase II EAA to
a low of approximately 20 feet along Herring Run. The general slope of the Phase II EAA is
approximately 3.8 percent to the northeast with a peak of about 95 feet in the most southwestern tip
of the Phase II EAA. A topographic map is presented in Figure A-ll.

The topographic contours shown on Figure A-ll are based on the USGS Baltimore East 7.5-minute
quadrangle dated 1953 and photo-revised in 1966 and 1974. The contours shown in Figure A-ll may
not represent currently existing conditions within the Phase II EAA due to filling and construction
activities associated with urban development.
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8.0 LAND USE

8.1 Land Use Types

Approximately 34 acres or 65 percent of the Phase II EAA was identified as urban and built-up land.
Urban and built-up land use types that occur within the Phase II EAA are presented in Figure A-12
and include:

• Light Industrial
• Transportation, Communications, and Utilities
• Commercial and Services

Open Space [Section 8.1.4) is the only land use type other than urban and built-up identified within
the Phase II EAA.

Using the list of property owners and the property boundary maps developed by the City of Baltimore,
HLA developed a property boundary map for the Phase II EAA, which is presented in Figure A-13.
Table A-4 lists the property owners and the location of the property within the Phase II EAA.

8.1.1 Light Industrial

Light industrial generally focuses on design, assembly, finishing, processing, and packaging of products
(Anderson et al., 1976). Light industrial land occurs in the Phase II EAA at the PICORP property and
the land adjacent to the east of the PICORP property between Kane Street and North Point Boulevard.
In addition, several properties between North Point Boulevard and Herring Run that overlie the storm
water drainpipe, and may possibly be contributing effluent to the system, can be considered light
industrial areas. Industrial land use areas comprise approximately 26 acres or 50 percent of the Phase
II EAA.

8.1.2 Transportation, Communications, and Utilities

Transportation, communications, and utilities, to some degree, occur within all of the urban and built-
up categories. Land types in this category include highways, railways, and areas associated with these
uses. Communication and utilities areas such as those involved in processing, treatment, and
transportation of water, gas, oil, and electricity and areas used for airwaves communications are also
included (Anderson et al., 1976). This land use within the Phase II EAA includes the Conrail Yard,
Interstate 95, and other smaller roads and railways. This area comprises approximately 7 acres or 13
percent of the of the Phase II EAA.

8.1.3 Commercial and Services

Commercial and services areas are those used predominantly for the sale of products and services
(Anderson et al., 1976). Although not directly part of the Phase II EAA, the automobile junkyard
adjacent to the south of Herring Run and overlying the stormwater drainage system can be considered
commercial and services, and there is indication that there is at least one manhole in the junkyard
that leads into the stormwater drainage system. Commercial and services land comprises
approximately 1 acre or 2 percent of the Phase II EAA.
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8.1.4 Open Space

Open space within the Phase II EAA includes fields, wetlands, recreational fields, lawns, and the
Superfund Site. Approximately 18 acres or 35 percent of the Phase II EAA is occupied by open space
land use.

8.2 Sites Of Potential Environmental Concern

8.2.1 OU-2 Study Area

As discussed in the Phase II Assessment Report (Section 2.0) the OU-2 Study Area is approximately 40
acres in size and includes the Superfund Site and areas north, east and west of the Superfund Site
which have been identified in the Consent Order as being part of the original landfill operations
(Figure A-12). The OU-2 Study Area includes portions of the Roadway Express Inc. property west of
the Superfund Site fence, the PICORP property across East Lombard Street to the north, the Patterson
High School athletic fields east of the Superfund Site, and additional properties adjacent to the east of
the PICORP facility and the Patterson High School athletic fields.

PICORP

The PICORP property is located at 6508 East Lombard Street in Baltimore, Maryland, and occupies
approximately 17 acres of land entirely within the OU-2 Study area. This area was the principal area
of the Kane and Lombard landfill. The site is currently utilized for the storage and maintenance of
shipping containers (NUS Corporation, 1991).

The results of previous sampling at the site revealed the presence of heavy metals, polynuclear
aromatic hydrocarbons (PAHs), organics, chlorinated organics, and pesticides. NUS identified several
areas of dumping located on the northern slope of the property. The materials identified include
rusted drums, construction-type wastes and tires (NUS Corporation, 1991).

Surface drainage at the site is generally from the south to the north into unnamed intermittent stream
B (Figure A-3), located at the bottom of the embankment between the site and the Conrail Yard. The
roughly rectangular, berrned area near the base of the embankment was reportedly constructed to
control runoff (Figure A-5). Herring Run is located approximately 1,800 feet northeast of the
northeastern corner of the site.

Roadway Express Inc.

Roadway Express Inc. is located along East Lombard Street in the western portion of the OU-2 Study
Area. The site is listed as RCRA Small Generator that produces less than 100 kg/month of non-acutely
hazardous waste. The site is also listed as having three USTs containing diesel, gasoline, and heating
oil (Vista National Radius Profile, 1994).
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8.2.2 Other Sites

Four sites not known to be related to the historical landfill operations within the OU-2 Study Area
which are within or in the vicinity of the Phase II EAA have been identified as being of potential
environmental concern. The approximate locations of these sites are presented in Figure A-14 and
they include:

• Colgate Pay Dump
• Contract Applications Inc.
• Conrail Orangeville Yard
• International Petroleum Corp.

Colgate Pay Dump

The Colgate Pay Dump, located on the north shore of Herring Run, straddles the Baltimore
City/Baltimore County line and is bisected by Interstate 95. The site is approximately 50 acres in size.
The property was used as a dump between 1949 and 1971. Beginning in 1971, approximately 200,000
cubic yards of refuse was removed and consolidated into five separate mounds onsite in order to
construct the Interstate 95 interchange. An additional 40,000 cubic yards of commercial waste from
the Bay View area of Baltimore were placed in the Colgate Pay Dump mounds (Maryland Hazardous
and Solid Waste Management Administration, 1989).

The Colgate Pay Dump was a commercial and industrial dump that accepted loads of rubbish, debris,
metal and glass scraps, paper, wood, brush, plastics, rags, and tires. The dump also accepted loads of
highly combustible materials, industrial wastes, dumped acids, alkaline solids, and caustic soda.
Pesticides and rodenticides were applied, but there is no information on quantity and method of
disposal or application. Underground fires, open burning, foul odors, surface outbreaks of leachate,
and underground gas pockets were reported to be problems at the dump (Maryland Hazardous and
Solid Waste Management Administration, 1989). The limited field reconnaissance conducted by HLA
in June 1994 identified severe erosion of the landfill mound along the northern bank of Herring Run
and trash and debris protruding from the banks.

The Maryland Department of the Environment/Hazardous and Solid Waste Management
Administration (MDE/HSWMA) was contracted to do a Site Investigation (SI) on the Colgate Pay
Dump under EPA Contract No. MD88-0526-0408. On March 29, 1985 MDE/HSWMA conducted a
Preliminary Assessment for the SI that was performed in September 1988. Debris and drums were
observed protruding from the mounds during the SI. Erosion of the mounds due to four-wheel drivo
vehicles was found to be serious; several ruts and trenches have eroded the slopes on the south side of
the mounds near the banks of Herring Run. The site was recommended for NFRAP under CERCLA
since it did not meet the Hazardous Ranking System cutoff as a Superfund Site (Maryland Hazardous
and Solid Waste Management Administration, 1989).

Three wells were installed by the MDE in September 1988, and groundwater and soil samples were
taken that same month. Laboratory results indicated the presence of metals, particularly heavy
metals, in the groundwater and soils. SVOCs, PAHs, and PCBs are also indicated as being of concern.
However, MDE reports concern over the validity of the data (Maryland Hazardous and Solid Waste
Management Administration, 1989).
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Deep groundwater is assumed to flow to the East, while shallow groundwater flows south toward
Herring Run. Colgate Pay Dump is located within the 100-year floodplain of Herring Run. Surface
water runoff is generally to the south, discharging directly into Herring Run. Concerns include
freshwater wetlands in excess of 5 acres at the edge of the site and coastal wetlands in excess of 5
acres approximately 400 feet from the site (Maryland Hazardous and Solid Waste Management
Administration, 1989).

Contract Applications Inc.

Contract Applications Inc. is located along North Point Boulevard just north of the Conrail Yard. The
site is listed as a RCRA Large Generator site that generates at least 1000 kg/month of non-acutely
hazardous waste or 1 kg/month of acutely hazardous waste (Vista National Radius Profile, 1994).

Conrail Orangeville Yard

The Conrail Yard is located in the western portion of the Phase II EAA just north of the OU-2 Study
Area. The railroad tracks run east/west through the Phase II EAA. The site is listed on CERCLIS State
Priority List, which lists railyards that have been identified by EPA as having potential PCB
contamination (Vista National Radius Profile, 1994).

A drum storage area and an above ground storage tank associated with the Conrail Yard were located
along the southern edge of the Conrail driveway, immediately adjacent to the intermittent drainage
swale in which sampling locations EA8 and EA9 are located (see Appendix B). Runoff from these
storage areas discharges to the intermittent drainage swale. Evidence of leakage and/or spillage (black
stained soil and free product on the ground and on standing water in the adjacent drainage swale) was
noted from these sources prior to and during HLA sampling activities. HLA field personnel observed
Conrail personnel removing the drums and covering the stained soil with crushed stone on October 21,
1994. In addition, HLA field personnel observed the burning of materials in drums near the drainage
swale on October 21, 1994.

/

During surveying activities on January 3, 1995, HLA field personnel observed a spill of petroleum
product on the entrance driveway to the Conrail Yard near North Point Boulevard. The spill was
approximately 20 square feet and appeared to be related to oil drained from a nearby backhoe. Runoff
from this spill area would discharge to the adjacent drainage swale at a point just upgradient of
sample location EA9 (see Appendix B). As discussed in Section 2.6, this drainage swale discharges to
the local stormwater management system which terminates at Herring Run.

International Petroleum Inc.

International Petroleum Corp. is located along East Lombard Street west of the OU-2 Study Area. The
site is listed as having two USTs containing diesel and heating oil (Vista National Radius Profile,
1994). As discussed in Section 8.3, this site has had at least one recent petroleum release.
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8.3 Observed Discharge Events

HLA field personnel observed the discharge events described below within the Phase II EAA
stormwater drainage system.

• On March 10, 1994, HLA field personnel observed an MDE Spill Response Team responding lo
an incident west of the Superfund Site. The activities observed included the placement of
sorbent pads and a boom into drainage ditches. The Spill Team's activities appeared to be
centered around the Roadway facility adjacent to the west side of the Superfund Site. HI.A
field personnel noted that there was a strong diesel-like petroleum smell throughout the OU-2
Study Area on this day. The Spill Report obtained from the MDE states that approximately 15
gallons of water mixed with used motor oil were spilled the previous night in the parking lot
of International Petroleum Corporation from an open valve on a truck. According to MDE
records, the spill was contained outside the Phase II EAA. The spill report is presented in
Appendix E.

• On October 20, 1994, HLA field personnel working in the area of the open excavated catch
basin on the north side of the PICORP property (Appendix F, Volume 2) noted a sudden and
marked increase in the flow from the stormwater pipeline entering the catch basin from the
south. The increased flow was approximately six inches deeper than the base flow of less
than one inch observed several minutes earlier. The increased flow decreased steadily over a
period of approximately 30 minutes. There was no rain occurring at the timo and all
rainshowers in the area had ended at least four hours prior to this observed event.

• On November 3, 1994, while sampling water discharging from the five foot by ten foot
stormwater pipe at Herring Run, a sudden and marked increase in the flow from this pipe was
noted. The base flow observed a few minutes earlier was less than one inch deep and
approximately three feet wide. The increased flow was approximately two inches deep and
eight feet wide. The weather was sunny and rain was not noted in the area. Also, a distinct
odor resembling that of chlorine was noted in association with this discharge. A small fish
[approximately three inches long) was washed from the pipe with this increased discharge.

• As described in Section 2.6, the stormwater drainage system video survey identified liquids
discharging from manholes on the Conrail Yard and from a 24 inch service pipe connected
into one of these manhole chambers. There had been no rain the day of this observation.

• During Phase II Assessment wetland delineation activities on December 2, 1994, HLA
personnel identified two 24 inch concrete pipes discharging from the Roadway Express facility
into the adjacent wetlands. The pipes are located on the north side of the Roadway facility,
east of the facility's parking lot. Although the discharges from these pipes were small (trickle),
there had been no rain the day of this observation.
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APPENDIX B
KANE AND LOMBARD SUPERFUND SITE

PHASE II ECOLOGICAL ASSESSMENT AREA SAMPLING RESULTS REPORT

1.0 INTRODUCTION

This appendix presents a summary of the analytical results from Fall 1994 environmental media
sampling within the Kane and Lombard Superfund Site Phase II Ecological Assessment Area (Phase II
EAA).

1.1 Purpose and Scope

This sampling program was designed to provide supplemental baseline chemical data for surface
water, bottom sediments, and wetland soils. These data were collected and analyzed to characterize
and quantify potential chemicals related to the OU-2 Study Area that may be present in or being
discharged to the identified pathways associated with the Phase II EAA. The Fall 1994 Phase II
Ecological Assessment sampling results were evaluated along with results from the sampling events
listed below to develop the conclusions and recommendations presented in the Phase II Assessment
Report (Sections 5.0 and 6.0). The sampling locations are described in Section 2.0 and shown in
Figure B-l.

1.2 History of Sampling Activities

In addition to the summary of results for the Phase II Ecological Assessment Sampling, this appendix
presents a summary of analytical results from previous sampling events associated with the OU-2
Study Area investigation. Tables B-14 through B-19 and Figures B-2 through B-4, located in
Attachment B-l to this appendix, summarize the results of these previous sampling activities.

• Sampling results of soil and drum contents in May 1984, prior to remediation activities on the
Superfund Site. During the remediation action, 1,163 drums and the upper six inches of soil
from beneath the drums were removed from the Superfund Site (Weston Inc., 1987) Remedial
Investigation Report for the Kane and Lombard Site, Baltimore, Maryland.

• Sampling results from the 1985 Maryland Waste Management Administration (MWMA) report
titled A Preliminary Assessment o/PlCORP, Inc., Baltimore, Maryland. The sampling by the
MWMA was limited to three samples (one soil sample and two "sludge" samples from drums)
collected on the north side of the PICORP facility. The MWMA report was included in a May
14, 1991, report from the EPA titled Site Inspection of PICORP, Incorporated, Document No.
R585-11-0-23 (EPA, May 14, 1991).

• From June to September 1986, surface water samples were collected at four locations in
Herring Run and two locations on the PICORP property by Roy F. Weston, Inc (Weston Inc.).
Three of the Weston Inc. sampling locations were upstream of HLA's Phase II Assessment
environmental media sampling location EAll (Figure B-l), located at the 5-ft by 10-ft box
culvert that discharges to Herring Run, and the fourth sampling location was downstream of
sampling location EAll, just east of the Route 95 overpass (Weston Inc., 1987) Remedial
Investigation Report for the Kane and Lombard Site, Baltimore, Maryland.

• Sampling results from EPA's 1991 investigation of the PICORP facility conducted by NUS
Corporation, documented in Site inspection of PICORP, Incorporated (EPA, May 14, 1991).
Samples collected from 11 locations around the PICORP facility were analyzed by this
investigation.
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2.0 FIELD METHODOLOGY

Field sampling was conducted in October and November 1994.

2.1 Sampling Locations

Field activities and sampling procedures were conducted in accordance with the Phase II Ecological
Assessment Sampling Plan (Sampling Plan) (Harding Lawson Associates, 1994). The Sampling Plan
recommended 11 sampling locations. A description of each location and the environmental media
collected at each location are described below. The sample locations were chosen in consultation with
the EPA to provide adequate coverage of the wetland systems and stormwater management system
associated with the Phase II EAA to evaluate potential chemical sources and pathways identified in the
Phase I Ecological Assessment. The sample locations described below are shown in Figure B-l.

• Location EA1 - Located in the wetland area between the Superfund Site and the Roadway
Express Inc. parking lot. One surface water sample and one wetlands soil sample were
collected from the intermittent stream channel near the outlet structure draining this area.
Matrix spike (MS) and matrix spike duplicate (MSD) quality control (QC) samples were also
collected at this location.

• Location EA2 - Located in an intermittent stream channel running along the south side of East
Lombard Street. The channel is located west and upgradient of the wetland area receiving
runoff directly from the Superfund Site. Samples were taken at this location to assess
background concentrations of chemicals that may be entering the system from other sources
west of the Superfund Site. Miscellaneous debris were noted in and around the intermittent
stream channel at this location, including several used motor oil canisters. One wetlands soil
sample was taken from the bank of the intermittent stream channel at this location. In
addition, one sediment and one surface water sample were collected from the intermittent
stream channel.

• Location EA3 - Located in an intermittent stream channel adjacent to the northwestern side of
the PICORP facility. One sediment sample was collected from the intermittent stream
channel. No surface water was present in the stream channel. This location was sampled to
provide confirmatory data on the path of contaminants to the west and north of the PICORP
facility.

• Location EA4 - Located in the excavated drainage basin on the northern side of the PICORP
facility adjacent to the Conrail Railroad Yard. Onejjgdiment sample and one surface water
sample were collected from the outlet in the stormwater pipe. One soil sample was collected
from the adjacent area where landfill materials have been exposed by erosion.

• Location EA5 - Located in the stormwater drainage pipeline system upgradient of the PICORP
facility in the westbound lane of East Lombard Street. Access to this sampling location was
gained by removing the manhole cover in the street and entering the drainage pipe
approximately 30 feet below. Onejsediment sample and one surface water sample were
collected. These samples were taken to characterize water and sediments in the stormwater
drainage system upgradient of the PICORP facility.
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Location EA6 - No samples were collected at this location. The Phase II Sampling Plan
included this location to match a location that was described in (EPA, May 14, 1991) as a
"storm culvert and drainage ditch at bottom of central portion of embankment". Features
matching the description of this location were not found by HLA personnel in the area
indicated on EPA's sampling location map. HLA did identify a depression approximately 10
feet deep in this area. The depression was apparently created by the erosion of soil from the
separated stormwater pipeline exposed at the bottom of the depression. As confirmed by the
video survey (Volume 2, Appendix F), the depression is located on the same pipeline as
sample location EA4, approximately 100 feet northwest of this location. Because of the
hazards associated with sampling at the bottom of the depression and the proximity of sample
location EA4, no samples were collected from this location,

Location EA7 - Located in the bermed wetlands area adjacent to the north side of the PICORP
facility. The berm which delineates this area confines an area against the slope of the PICORP
facility. One sediment sample was collected from within the bermed area. One soil sample,
one soil duplicate sample, and MS/MSD QC samples were collected upgradient from the
wetlands area, along the berm.

Location EA8 - Located in an intermittent stream channel adjacent to the railroad yard and
north of the bermed area adjacent to the PICORP facility. Evidence of possible petroleum
staining of soils and sediments was observed by HLA field personnel at this location. An
unknown petroleum-like free product was observed floating on the ponded water sampled by
HLA field personnel (Appendix A, Section 8.3). One sediment sample and one surface water
sample were collected in the stream channel. One soil sample was collected upgradient from
the bank of the stream channel where soil staining was observed. MS/MSD QC samples were
also collected at this location as required by the QAPP.

Location EA9 - Located near the upstream side of a drainage culvert structure running under
the Conrail access road to North Point Boulevard. This culvert receives drainage from the
northeastern portion of the PICORP property, including the bermed wetlands area and portions
of the Conrail railroad yard. One sediment sample was collected at this location. No surface
water was present at the time of sampling.

Location EA10 - Located within the Phase II EAA stormwater drainage system pathway at a
point where the stormwater drainage system crosses under North Point Boulevard. This
sample location was selected because this is the point where the two major parts of the
drainage system meet. Access to this location was gained by opening the manhole and
entering the stormwater drainage system. The stormwater drain pipe is approximately 20 feet
below the street surface. One surface water sample was collected. No sediments were found
at thisjpc align.

Location EAll - Located at the terminus of the Phase II EAA stormwater drainage system the
5-ft by 10-ft box culvert approximately 10 feet from Herring Run. One surface water sample
and MS/MSD QC samples were collected from inside the culvert. No sediments were present
at this location.
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2.2 Sampling Procedures

To provide data under non-storm conditions, HLA collected all environmental media samples at least
24 hours after a precipitation event sufficient to generate a visibly noticeable increase in flow within
the stormwater drainage system (Appendix A, Section 8.3).

Surface water samples were collected by filling laboratory prepared sampling containers directly from
the surface water. The sample container was positioned upstream of the sample collector, and
samples were collected with minimal agitation. At each location, the surface water sample was
collected before the bottom sediment sample was collected.

In areas where the drainage channels are intermittent and where there was no water or only a small
amount of water in the channel at the time of sampling, a dedicated, decontaminated stainless steel
trowel was used to collect the sediment sample. At no locations was there enough water present that
would have necessitated the use of an Ekman Dredge Sampler to collect sediments. Soil samples were
also collected using dedicated, decontaminated stainless steel trowels and placed directly into the
sample containers.

QC samples were collected to specifics in the Quality Assurance Project Plan (QAPP).

Samples were placed into appropriate laboratory-prepared sample containers and labeled with the
following information:

Site Name
Location and Designation
Date and Time
Analytical Parameters
Sampler's Name and Company

Samples were logged on a chain-of-custody form and kept cool (at or below 4 °c) prior to delivery to
the laboratory.

2.3 Analytical Parameters

Table B-l identifies the chemical and physical parameters analyzed in the laboratory or in the field.
Target Compound List (TCL) Volatile Organic Compounds (VOCs), Semi-volatile Organic Compounds
(SVOCs), metals, cyanide, pesticides (including PCBsJ, herbicides, and non-CLP carbamates were
analyzed using the current Contract Laboratory Program (CLP) protocols as specified in the QAPP.

Sampling included field measurement of the following physical parameters for the appropriate media:
Oxidation Reduction Potential (ORP), Dissolved Oxygen (DO), conductivity, temperature, pH, and
color. Field measurements were taken by HLA field personnel and recorded on field data sheets.

2.3.1 Surface Water

Unfiltered surface water samples were analyzed for TCL VOCs, TCL SVOCs, unfiltered metals,
cyanide, Total Organic Carbon (TOG), Biological Oxygen Demand (BOD), Chemical Oxygen Demand
(COD), Total Suspended Solids (TSS), Total Dissolved Solids (TDS), alkalinity, and hardness.
Dissolved Oxygen (DO), Oxidation Reduction Potential (ORP), temperature, conductivity, and pH were
measured in the field.
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2.3.2 Bottom Sediments

Bottom sediment samples were collected and analyzed for TCL VOCs, TCL SVOCs, metals, cyanide,
pesticides [including PCBs), herbicides, carbamates, TOG, particle grain size, and ORP. Sediment color
was determined in the field using a Munsell Soil Color Chart.

2.3.3 Wetland Soils

The soil samples collected were analyzed for VOCs, SVOCs, metals, cyanide, TOG, pesticides
(including PCBs), herbicides, carbamates, ORP, and pH. Soil color was determined in the field using a
Munsell Soil Color Chart.

Revised per EPA August 1, 1995
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3.0 SUMMARY OF FINDINGS

3.1 Analytical Results

A description of the analytical results by type of media are presented below. All compounds detected
that were determined in the validation process to represent external contamination such as laboratory
contamination, have been discounted from the analytical results presented below. A summary of the
detected compounds and concentrations is presented in Tables B-2 through B-12. A copy of the
validated laboratory analytical reports is presented in Appendix G (Volume 3).

3.1.1 Surface Water

Surface water samples were collected from seven of the eleven sampling locations. Surface water was
not present at locations EA3, EA6, EA7, or EA9. The surface water samples were analyzed for Target
Compound List (TCL) volatile organic compounds (VOC), TCL semi-volatile organic compounds
(SVOC), Target Analyte List (TAL) inorganics, and selected water quality parameters. A duplicate
sample was collected at location EA8. The discussions below reference the higher result for samples
collected at this location.

3.1.1.1 Volatile Organic Compounds (Table H-2)

VOCs were detected in only three of the eight surface water locations sampled: EAl, EA2, and EA4.
The only VOC detected in surface water from EAl was carbon disulfide, reported at 1 microgram per
liter (/ig/L). The only VOC detected at location EA2 was toluene, reported at an estimated
concentration of 0.4 /ig/L.

The surface water sample from location EA4 contained 119.6/xg/L total VOCs. This included an
estimated concentration of 110 jUg/L of acetone. The remaining 9.6 ,ug/L VOCs consisted of methylene
chloride (5 /ig/L), total xylenes (1 /ig/L), bromodichloromethane (2 fig/L], trichloroethene (estimated at
0,6/ig/L), dibromochloromethane (estimated at 0.4/ig/L), and toluene (estimated at 0.6/zg/L).

3.1.1.2 Semi-Volatile Organic Compounds (Table H-3)

The only SVOC detected in any of the surface water samples collected by HLA was diethylphthalate
(estimated at 4 /zg/L at EA5 and 1 /ug/L at EA10). No SVOCs were detected in any of the other surface
water samples. Diethylphthalate was not detected in bottom sediments or wetland soils at any of the
other locations sampled.

3.1.1.3 Inorganics (Table B-4)

Up to 20 of the 24 TAL inorganic compounds were detected in the surface water samples. The
following four TAL inorganics were not detected in any of the surface water samples: cyanide,
mercury, silver, and thallium. Of the 20 metals detected, the highest concentrations of 19 were
reported in surface water samples from locations EA8 and/or EA5. These 19 metals included:
aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, iron, lead,
magnesium, manganese, nickel, potassium, selenium, sodium, vanadium, and zinc. The other metal,
calcium, was detected at similar concentrations in all of the surface water samples collected.

Revised per EPA August 1, 1995
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3.1.1.4 Water Quality Parameters (Table B-8)

The surface water samples were analyzed for total organic carbon (TOG), biological oxygen demand
(BOD), total suspended solids (TSS), total dissolved solids (TDS), alkalinity, and hardness. With the
exception of total alkalinity, the highest concentrations of these water quality parameters were
detected in surface water samples from locations EA8 and/or EA5.

TOG concentrations ranged from 6.1 milligrams per liter (mg/L) in the surface water sample from
location EA11 to 17.8 mg/L in the sample from EA8. TOG was not analyzed in the surface water
sample from EA2.

BOD results ranged from 1.8 mg/L in the sample from EAl to 11 mg/L at EA8.

COD results ranged from 13 mg/L at EAll to 131 mg/L at EA8.

TSS concentrations ranged from 3.7 mg/L at EAl to 246 mg/L at EA8. Compared to the other
locations, the TSS concentration at EA8 is anomalous. Excluding the TSS result for EA8, the
remaining TSS concentrations range from 29.7 mg/L at EA5 to 3.7 mg/L at EAl.

TDS concentrations ranged from 288 mg/L at EAll to 500 mg/L at EA5.

Total alkalinity ranged from 77 mg/L at EA8 to 140 mg/L at EA10. Alkalinity was detected only as
bicarbonate; neither hydroxide nor carbonate alkalinity were detected.

Total hardness ranged from 148 mg/L at EA-8 to 320 mg/L at EA5.

With the exception of location EAl, higher alkalinity levels appear to correlate well with higher
hardness, No other consistent relationships were apparent in these analyses.

3.1.1.5 Field Analyses (Table B-10)

The surface water samples were analyzed in the field for the following parameters: pH, conductivity,
reduction/oxidation (Redox) potential, temperature, and dissolved oxygen.

Slightly acidic conditions were reported in two surface water sample locations: EA4 (pH=6.7) and
EA10 (pH = 5.5). The surface water sample from EA5 was neutral (pH=7). Surface water in the
remaining four sample locations (EAl, EA2, EA8, and EAll) was slightly alkaline with pH ranging
from 7.5 to 8.3.

Conductivity ranged from 223 ̂ S/cm at EA8 to 785 ^S/cm at EA5.

Redox potential ranged from 132 mV at EA4 to 614 mV at EAll.

During sampling, surface water temperature ranged from 9.5 degrees centigrade (°c) at EA2 to 18.8°c at
EA4. Surface water temperatures were generally highest in the samples collected from within the
underground storm water drainage system (EA4, EAlO, and EAll).

Dissolved oxygen ranged from 5.61 mg/L at EAll to 19.61 mg/L at EA4. Dissolved oxygen measured
at EA4 was more than two times higher than at any other location.

With the exception of location EAll, higher dissolved oxygen levels appear to correlate well with
higher temperatures. No other consistent relationships were apparent between the field analyses.
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3.1.2 Bottom Sediments

Bottom sediment samples were collected from eight of the eleven sampling locations. Bottom
sediments were not present at locations EA6, EA10, and EAll. The sediment samples were analyzed
for Target Compound List (TCL) volatile organic compounds (VOC), TCL semi-volatile organic
compounds [SVOCJ, Target Analyte List (TAL) inorganics, organic pesticides, organophosphorus
pesticides, chlorinated herbicides, N-methylcarbamate pesticides, and selected sediment characteristic
parameters. Duplicate samples were collected at EA3 and EA8. The discussions below reference the
higher result for samples collected at these locations.

3.1.2.1 Volatile Organic Compounds (Table B-2)

VOCs were detected in four of the eight bottom sediment locations sampled: EA4, EA5, EA7, and EA9.
Methylene chloride was the only compound detected at locations EA5 (estimated at 2 fig/Kg) and EA9
(37 /ig/Kg). The bottom sediment sample from location EA4 contained methylene chloride {estimated
at 5 /ig/Kg) and xylene (estimated at 2 ^ig/Kg). Sediments from location EA7 contained 2-butanone
(estimated at 6

3.1.2.2 Semi-Volatile Organic Compounds (Table B-3)

A total of 23 TCL semi-volatile organic compounds were detected in bottom sediment samples
collected by HLA. Sample locations EA5 and EA8 had 18 SVOCs detected. Of the 23 SVOCs detected
in bottom sediment samples, the highest concentrations of 16 of the SVOCs were detected at EA8.
These 16 SVOCs included: 4-methylphenol, naphthalene, 2-methylnaphthalene, acenaphthylene,
acenaphthene, dibenzofuran, fluorene, anthracene, carbazole, pyrene, chrysene, benzo(bjfluoranthene,
benzo(k)fluoranthene, benzo(a)pyrene, indeno(l,2,3-cd)pyrene, and benzo(g,h,i)perylene.

3.1.2.3 Inorganics (Table B-4)

Up to 22 of the 24 TAL inorganics were detected in bottom sediment samples. The two TAL
inorganics that were not detected in any of the bottom sediment samples were silver and sodium. Of
the 22 metals detected, the highest concentrations of 8 were reported at sample location EA8. These 8
inorganics included: aluminum, arsenic, chromium, copper, iron, selenium, thallium, and vanadium.
The highest concentrations of 6 metals were detected at sample location EA7. These inorganics
included antimony, barium, calcium, lead, potassium, and zinc. Sample location EA3 had 5 metals
detected at the highest concentrations. These metals included: beryllium, cadmium, cobalt, cyanide,
and nickel.

3.1.2.4 Organic Pesticides (Table B-5)

A total of 18 pesticide organic compounds were detected in bottom sediment samples collected by
HLA. Of the 18 organic pesticides detected, the highest concentrations of 16 of them were found at
either sample location EA7 or sample location EA8. Of particular note are the concentrations of
aroclor-1242 and aroclor-1260 at sample location EA8. Aroclor-1242 was detected at a concentration
of 870 micrograms per kilogram (/xg/Kg) and aroclor-1260 was detected at a concentration of 770

3.1.2.5 Organophosphorus Pesticides (Table B-6)

Stirophos was the only organophosphorus pesticide compound detected in bottom sediment samples.
It was detected at sample location EA8 at a concentration of 270 /ig/Kg.

\WORK\27654\ECO\02\ESAMPLES.REP March 16, 1995 2:45 pm Hardlng Lawson Associates B-8



3.1.2.6 Chlorinated Herbicides (Table H-7)

2,4,5-T was the only chlorinated herbicide detected in bottom sediment samples. 2,4,5-T was detected
at sample locations EA2, EA3, EA4, and EA5 at estimated concentrations ranging from a low of 7
/ig/Kg at sample location EA5 to a high of 20 /ig^Kg at sample location EA3.

3.1.2.7 N-Methylcarbamate Pesticides

No N-methylcarbamate pesticides were detected in any bottom sediment samples or wetland soil
samples collected by HLA.

3.1.2.8 Sediment Characteristics (Tables B-9 and B-ll)

Bottom sediments were analyzed for total solids (as received), redox potential, and total organic carbon
(TOG) (measured in dry weight).

Total solids in bottom sediment samples ranged from 48.3 fig/Kg at sample location EA2 to 93.9 /J-g/Kg
at sample location EA9.

Redox potential ranged from -20 mV at sample locations EA4, EA7, and EA9 to 350 mV at sample
location EA5. Analysis of redox potential was not performed for sample location EA8.

TOG results range from 0.44 mg/Kg at EAl to 9.8 mg/Kg at EA8.

Particle grain size for the sediment samples (Table B-ll) were all below 19 mm. Sediments from
locations EAl, EA3, EA7 and EA8 had an average particle grain size below 30 microns (fim).
Sediments from locations EA4, EA5 and EA9 had an average particle grain size between 9.5 mm and
106 /j,m. Sample location EA-2 had an average particle grain size below 106 /im.

3.1.2.9 Field Analysis (Table B-10)

Sediment color was measured in the field. Sediment hue was in the 10YR grouping for sample
locations EA2, EA3, EA4, EA5, and EA9. Sediment hue was in the 2.5Y grouping for sample locations
EA7 and EA8. Sediment hue in the 2,SYR grouping was found at sample location EAl.

3.1.3 Wetland Soil

Wetland soil samples were collected from five of the 11 sampling locations: EAl, EA2, EA4, EA7, and
EA8. Wetland soil samples were analyzed for TCL VOCs, TCL SVOCs, TAL inorganics, organic
pesticides, organophosphorus pesticides, chlorinated herbicides, N-methylcarbamate pesticides, and
selected soil characteristic parameters. A duplicate sample was collected at EA7. The discussions
below reference the higher result for samples collected at this location.

3.1.3.1 Volatile Organic Compounds (Table B-2)

VOCs were detected in only two of the five wetland soil samples. Sample location EA2 contained
acetone (100 /xg/Kg) and 2-butanone (18 /ig/Kg]. Methylene chloride was detected at sample location
EA4 at an estimated concentration of 8 /ig/Kg.
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3.1.3.2 Semi-Volatile Organic Compounds (Table B-3)

SVOC compounds were detected at all five of the wetland soil sample locations. Only one SVOC was
detected at sample locations EAl and EA7. The greatest number of SVOCs (18) were detected at
sample location EA4. These 18 SVOCs include acenaphthene, dibenzofuran, fluorene, phenanthrene,
anthracene, carbazole, di-n-butylphthalate, fluoranthene, pyrene, butylbenzylphthalate,
benzo(a)anthracene, chrysene, di-n-octylphthalate, benzo(b)fluoranthene, benzo(k)fluoranthene,
benzo(a)pyrene, indeno(l,2,3-cdjpyrene, and dibenz[a,h)anthracene. Eleven SVOCs were detected at
sample location EA2 and five SVOCs were detected at sample location EA8.

3.1.3.3 Inorganics (Table B-4)

Of the 24 total TAL inorganics, 22 were detected in wetland soil samples collected by HLA. Sample
location EA7 had the greatest overall concentration of inorganic compounds in wetland soil. The
highest concentrations of 14 inorganics were detected at sample location EA7. These 14 metals
included: aluminum, antimony, arsenic, barium, cadmium, calcium, lead, magnesium, manganese,
potassium, sodium, thallium, vanadium, and zinc.

3.1.3.4 Organic Pesticides (Table B-5}

Only one organic pesticide compound was detected at sample locations EAl (alpha-chlordanej and
EA2 (endrin). The PCS compounds aroclor-1242 and aroclor-1260 were detected at location EA8.
Sample location EA4 contained the following: heptachlor, heptachlor epoxide, dieldrin, endosulfan II,
4,4'-DDT, methoxychlor, endrin ketone, alpha-chlordane, gamma-chlordane, and aroclor-1260. The
greatest number of pesticide organic compounds were detected at sample location EA7. These
compounds included: delta-BHC, heptachlor, aldrin, heptachlor epoxide, dieldrin, 4,4'-DDE, Endosulfan
II, 4,4'-DDD, alpha-chlordane, gamma-chlordane, and aroclor-1260.

3.1.3.5 Organophosphorus Pesticides (Table B-6)

Stirophos was the only organophosphorus pesticide detected. Stirophos was detected only at sample
location EA8 at an estimated concentration of 280 pgfKg.

3.1.3.6 Chlorinated Herbicides (Table B-7)

Chlorinated herbicides were detected only at sample locations EAl and EA8. The following were
detected at EAl: 2,4,5-T (estimated at 10 /ig/Kg), Dicamba (estimated at 14 Mg/Kg), and MCPP (13,000

. At EA8, 2,4-DB was detected at an estimated concentration of 110

3.1.3.7 N-Methylcarbamates

No N-methylcarbamates were detected in wetland soil samples or bottom sediment samples collected
by HLA.

3.1.3.8 Soil Characteristics (Table B-9)

Wetland soil was analyzed for total solids, redox potential, total organic carbon, and pH.

Total solids (as received) results ranged from 58.5 ngfKg at sample location EA7 to 91.7 Mg/Kg at
sample location EA4.
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Redox potential results ranged from -30 mV at EA7 to 530 mV at EA2. Redox potential was not
analyzed for at sample location EA8.

TOG results ranged from 0.50 mg/Kg at EA8 to 8.2 mg/Kg at EA7.

Soil pH results ranged from 7.13 at EA2 to 8.18 at EA4 and EA7.

3.1.3.9 Field Analysis (Table B I O )

Wetland soil color was measured in the field. Soil hue at sample locations EAl and EA2 was in the
SYR grouping. Soil collected from sample location EA4 had a hue in the 10YR grouping. The hue at
sample locations EA7 and EA8 was in the 2.5Y grouping.

Sample locations EA3, EA7, and EA8 all had low chroma soil colors (Appendix C).

3.2 Quality Assurance/Quality Control

Quality assurance/quality control procedures followed those specified in the Quality Assurance Project
Plan for the Kane and Lombard Study Area Remedial Investigation/Feasibility Study, Operable Unit 2
(HLA, March 1994). In addition, matrix spike and matrix spike duplicate samples were collected for
all three matrixes.

3.2.1 Trip Blanks, Field Blanks, and Duplicate Samples

As outlined in the QAPP, trip blanks, field blanks, and duplicate samples were collected and analyzed
to support data QA/QC. The analytical results for trip and field blanks are summarized in Tables B-12
and B-13. Summary analytical results for duplicate samples are included in Tables B-2 through B-7.

Aqueous field blanks were collected by pouring laboratory-supplied deionized water over the stainless
steel trowel used to collect soil and bottom sediment samples. The water was collected in laboratory-
supplied sample jars and analyzed for VOCs.

Trip Blanks were received from the laboratory with each sample container delivery and sent back to
the laboratory with each day's samples for VOC analysis.

Duplicate samples were collected at three locations. The duplicate samples were blind to the
laboratory but cross-referenced as either a surface water, sediment, or soil sample.

3.2.2 Data Validation

HLA checked laboratory, trip, field blanks, and all duplicate samples to ensure that the data were not
affected by sample handling and that the data were reproducible, HLA's data validation chemists
validated the analytical data for the samples using procedures outlined in the EPA's Laboratory Data
Validation, Functional Guidelines for Evaluating Organic Analysis. A Tier I data package was provided
by the laboratory for each sample to afford all the necessary documentation for validation. The Tier I
package has been submitted to the EPA under separate cover.

3.2.3 Laboratory Analysis

The laboratory analysis for the Phase II Baseline Ecological Assessment environmental media sampling
was performed by Inchcape Testing Services, of Colchester, Vermont, an EPA-approved CLP
laboratory.
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Table B-1
Kane and Lombard Site

Environmental Sampling Plan
Sampling Parameters

Analytical Parameters Wetland Soils Unfiltered
Surface Water

Bottom
Sediments

Laboratory Analyses

Volatile Organic Compounds • • *

Semi-volatile Organic Compounds • • •

Total Organic Carbon • • •

Biochemical Oxygen Demand •

Chemical Oxygen Demand •

Total Suspended Solids •

Total Dissolved Solids •

Alkalinity •

Hardness •

Pesticides • •

Herbicides • •

Carbamates • •

Metals • » •

Cyanide • • •

Particle Grain Size •

Oxygen Reduction Potential • •

pH •

Field Measurements

Color

Oxygen Reduction Potential

Dissolved Oxygen

pH

Conductivity

Temperature

Revised per discussion with ERA, October 7, 1994
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Inchcape ASTM D422 Particle Size Analysis Sample ID BSEA1
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Particle Size, millimeters (mm) and microns (um)

Sieve
size

3 inch
2 inch
1.5 inch
1 inch

3/4 inch
3/8 inch

#4
#10
#20
#40
#60
#80

#100
#200
Hydrometer

Particle
Siza

75.00 m
50.00
37.50
25.00
19.00

9.50
4.75
2.00

850.0 um
425.0
250,0
150.0
106.0

75.0
21.4
13.9
8.3
6.1
4.6
2.5
1.2

Percent
finer

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

99.9
98.3
95,4
93.5
92.6
89.0
87.5
85.3
82.0
77.6
68.8
55.7
42.4

Incremental
percent

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
1.6
2.9
1.9
0.9
3.5
1.5
2.2
3.3
4.4
8.8

13.1
13.3

Specific
Gravity
assumed

Dispersion cf soil
for hydrome'.ertest
by mechanical mixer
with meta! paddle
operated for five
minute within a
dispersion cup.

Printed by 10:45 on 21-Nov-94
Set

Lab No.
89

240299

i i 2 000049



Inchcape ASTM D422 Particle Size Analysis Sample ID BSEA2
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Partide Size, millimeters (mm) and microns (urn)

Sieve
size

3 inch
2 inch
1.5 inch
1 inch

3/4 Inch
3/8 inch

#4
#10
#20
#40
#60
#50

#100
#200
Hydrometer

Partide
Size

75.00 m
50.00
37.50
25.00
19,00

9.50
4.75
2.00

850.0 urn
425,0
250.0
150,0
106.0

75.0
30.0
19.5
11.6
8.3
6.0
3.1
1.3

Percent
finer

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

96.7
84.6
73.3
67.7
65.3
59.8
48.5
44.0
38.5
35.1
28.5
21.8
15.1

Incremental
percent

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.3

12.1
11.4
5.6
2.3
5.5

11.3
4.5
5.6
3.3
6.7
6.6
6.8

Specific
Gravity
assumed

Dispersion of soil
for hydrometer test
by mechanical mixer
with metal paddle
operated for five
minute within a
dispersion cup.

Printed by 10:49 on 21-NOV-94
Set

Lab No.
89

240394

oJ 000045
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Particle Size, millimeters (mm) and microns (um)

Sieve
size

3 inch
2 inch
1.5 inch
1 inch

3/4 inch
3/8 inch

#4
#10
#20
#40
#60
#80

#100
#200
Hydrometer

Partide
Size

75.00 m
50.00
37.50
25.00
19.00

9.50
4.75
2.00

850.0 um
425.0
250.0
150.0
106.0

75.0
28.1
18.6
11.2
8.2
6.1
3.1
1.3

Percent
finer

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

99.5
98.1
96.5
95.4
94.9
93.0
77.6
68.6
59.6
50.6
44.5
29.6
20.4

Incremental
percent

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.5
1.4
1.6
1.0
0.5
1.9

15.4
9.0
9.0
9.0
6.0

15.0
9.2

Specific
Gravity
assumed

Dispersion of soil
for hydrometer test
by mechanical mixer
with metal paddle
operated for five
minute within a
dispersion cup.

Printed by 09:39 on 07-Nov-94
Set 76

Lab No. 238909
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Inchcape ASTM D422 Particle Size Analysis

100

*- 90

•§) 80
1 70

.Q 60
CD 50

S 40
<u 30o
o5 20
CL

10
0

Gravel I Sand
_ Coarse, J Fjne L CreeJ Medium | Fine

Sample ID B10EA3

Silt I Clay
MM

II

H
II

1
|

1

1

1 i i HI!
i l l H i
1 ! i HI
! ! i !MI
1 i ' Illl
1 ! ! Illl
1 ! ' HM
1 1 I Hl|
M l 1 1 1
Ml I I I
I I I H I

„-_.. ||)|Laboratory -Jo ^aeun jj^

-Sample (P — B40EA3 —————— ~|

gnnfov-c — 3 fig Q.L c>ii«o-a — 59 ^QjCl
OUUJUV &.U^ JU WVHMI^J ~ W^»^ >Q t

1 1 1

1
1 :

11
||

1 1 n

1 1 i

i 1 1

1 1

1 1

1 1

1 1 I

1 1 1

1 1 1

1 1 1

! 1
1 1

1 1 1

1
! i . HIM
1 i .• Illl

bO 20 1U o 2 i

1 1
1 t
i 1
1 1
1 1
1 1

LJ — t: -
\

\

\

\'

H
\
V

>i
ki

*;
\

IsL

I
I
i
!
I
I
I
I
I
I
I
I
I

^k 1
"TD I

I
•
i
1

1 1
500 200 100 50 20 10 5 21

Particle Size, millimeters (mm) and microns (urn)

Sieve
size

3 inch.
2 inch
1.5 inch
1 inch

3/4 inch
3/8 inch

#4
#10
#20
#40
#80
#80

#100
#200
Hydrometer

Particle
Size

75.00 m
50.00
37.50
25.00
19.00

9.50
4.75
2.00

850.0 urn
425.0
250.0
150.0
106.0

75.0
28.1
18.3
11.2
8.1
6.1
3.1
1.3

.Percent
finer

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

99.5
98.5
97.5
97.0
96.6
95.3
79.8
73.6
61.2
52.0
45.8
32.0
22.6

Incremental
percent

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.5
1.0
1.0
0.5
0.4
1.3

15.5
6.2

12.4
9.3
6.2

13.8
9.3

Specific
Gravity
assumed

Dispersion of soil
for hydrometer test
by mechanical mixer
with metal paddle
operated for five
minute within a
dispersion cup.

Printed by :41 on Q7-Nov-94
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Inchcape ASTM D422 Partide Size Analysis Sample ID BSEA4
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Particle Size, millimeters (mm) and microns (urn)
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Sieve
size

3 inch
2 inch
1.5 inch
1 inch

3/4 inch
3/8 inch

#4
#10
#20
#40
#60
#80

#100
^ #200

Hydrometer

Particle
Size

75.00 m
50.00
37.50
25.00
19.00
9.50
4.75
2.00

850.0 urn
425.0
250.0
150.0
106.0

75.0
26.2
23.0
13.4
9.2
6.8
3.2
1.4

Percent
finer

100.0
100.0
100.0
100.0
100.0
100.0
96.0
85.1
68.1
36.6
15.7
10.9
9.7
8.0
6.0
5.3
3.9
3.2
2.5
2.5
1.7

Incremental
percent

0.0
0.0
0.0
0.0
0.0
0.0
4.0

10.9
17.0
31.5
20.9

4.9
1.2
1.7
2.0
0.7
1.4
0.7
0.7

-0.0
0.8

Specific
Gravity
assumed

Dispersion of soil
for hydrometer test
by mechanical mixer
with metai paddle
operated for five
minute within a
dispersion cup.

Printed by 22:20 on 09-Nov-94
Set 76

Lab No. 238829
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Table B- l l
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Particle Size, millimeters (mm) and microns (urn)

Sieve
size

3 inch
2 inch
1.5 inch
1 inch

3/4 inch
3/8 inch

#4
#10
#20
#40
#60
#80
#100
#200
Hydrometer

Particle
Size

75.00 m
50,00
37.50
25.00
19.00
9.50
4.75
2.00

850.0 um
425.0
250.0
150.0
106.0
75.0
36,6
23.3
13.5
9.4
6.8
3.3
1.4

Percent
finer

100,0
100.0
100.0
100.0
100.0
100.0
98.4
95.7
86.9
55.3
13.3
3.7
1.9
0.6
3.4
2.6
1.9
1.9
1.9
1.1
1.0

Incremental
percent

0.0
0.0
0.0
0.0
0.0
0.0
1.6
2.7
8.8

31.6
42.0

9.6
1.8
1.3

-2.8
0.7
0.7
0.0
0.0
0.8
0.1

Specific
Gravity
assumed

Dispersion of soil
for hydro meter test
by mechanical mixer
with metal paddle
operated fcrfive
minute within a
dispersion cup.

Printed by
ev r

11:19 on 28-Nov-94
Set 91

Lab No. 241146
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Incncape ASTM D422 Particle Size Analysis Sample ID BEA7
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Particle Size, millimeters (mm) and microns (urn)
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J
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size

3 inch
2 inch
1.5 inch
1 inch

3/4 inch
3/8 inch

#4
#10
#20
#40
#60
#80
#100

5 2 #200
u ro
K Q Hydrometer

Particle
Size

75.00 m
50.00
37.50
25.00
19.00
9.50
4.75
2.00

850.0 urn
425.0
250.0
150.0
106.0

75.0
24.9
16.9
10.4
7.7
5.6
3.0
1.3

Percent
finer

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
99.8
99.5
99.4
99.2
98.6
89.5
78.6
67.7
58.1
47.2
32.3
18.5

Incremental
percent

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.2
0.3
0.2
0.2
0.6
9.1

10.9
10.9
9.6

10.9
14.9
13.8

Specific
Gravity
assumed

Dispersion of soil
for hydrometer test
by mechanical mixer
with metal paddle
operated for five
minute within a
dispersion cup.

Printed by 09:40 on 07-Nov-94
Set 76

Lab No. 238910
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Incncape ASTM D422 Particle Size Analysis Sample ID BSEA8
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Sieve
size

3 inch
2 inch
1.5 inch
1 inch

3/4 inch
3/8 inch

#4
#10
#20
#40
#60
#80

1 « #100
1 | #200

Hydrometer
1
1
1
1
1
1

Particle
Size

75.00 m
50.00
37.50
25.00
19.00
9.50
4.75
2.00

850.0 urn
425.0
250.0
150.0
106.0
75.0
29.0
19.2
11.7
8.4
6.2
3,2
1.3

Percent
finer

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
98.8
96.5
95.1
94.7
92.9
75.8
64.8
52.3
44.5
36.7
27.5
17.9

Incremental
percent

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.2
2.3
1.4
0.4
1.8

17.1
10.9
12.5
7.8
7.8
9.2
9.6

Specific
Gravity
assumed

Dispersion of soil
for hydrometer test
by mechanical mixer
with metal paddle
operated for five
minute within a
dispersion cup.

Printed by 10:39 on 21-Nov-94
Set

Lab No.
89

240142

000010



Inchcape ASTM D422 Particle Size Analysis Sample ID BSEA8REP
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Particle Size, millimeters (mm) and microns (um)

£T

Sieve
size

3 inch
2 inch
1.5 inch
1 inch

3/4 inch
3/8 inch

#4
#10
#20
#40
#80
#80

#100
#200
Hydrometer

Particle
Size

75.00 m
50.00
37.50
25.00
19.00

9.50
4.75
2.00

850.0 um
425.0
250.0
150.0
106.0
75.0
27.4
18.3
11.2
8.1
6.1
3.0
1.3

Percent
finer

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

99.8
98.9
97.2
96.3
96.0
94.7
79.1
69.2
56.3
47.8
39.3
28.0
20.7

Incremental
percent

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.2
0.9
1.7
0.9
0.4
1.2

15.6
10.0
12.8
8.6
8.5

11.3
7.3

Specific
Gravity
assumed

Dispersion of soil
for hydrometer test
by mechanical mixer
with metal paddle
operated for five
minute within a
dispersion cup.

Printed by 10:40 on 21-Nov-94
Set 89

Lab No. 240142DP
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Inchcape ASTM D422 Particle Size Analysis Sample ID S10EA8
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Specific
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Dispersion of soil
for hydrometer test
by mechanical mixer
with metal paddle
operated for five
minute within a
dispersion cup.
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Inchcape ASTM D422 Particle Size Analysis Sample ID BSEA9
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FENCE

SAMPLE LOCATION

SOURCE SITE INVESTIGATION OF PICORP
INC. NUS CORPORATION, SUPERFUND DIVISION
MAY 14, 1991

300 600 FT.

FOR ILLUSTRATION PURPOSES ONLY

a=E Hording Lawson Associates
^^S Engineering and
^ES environmental Services
• « «S 131 North Third Street
' _ - Philadelphia, PA 19106
——S 215-627-4505 ______

1991 SAMPLE LOCATION MAP
PICORP INCORPORATED

KANE AND LOMBARD STUDY AREA
BALTIMORE. MARYLAND

FIGURE
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PRAWN
JSW

JOB NUMBER
27654.3.4.2.1

APPROVED RLE
EAA2PIC

DATE
3/14/95

REVISION NO.
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TABLE B-18
1986 Weston Sampling Results

A N D I N O R G A N I C C O M P O U N D S

AMPLE
UMBER

SAMPLE

sw-1
sw-2
sw-3
sw-4
SW-5
sw-6

S U R F A C E J J A T E R
S U R F A C E - W A T E R
S U R F A C E J J A T E R
S U R F A C E - W A T E R
S U R F A C E - W A T E R
S U R F A C E - W A T E R

SAMPLE
NUMBER

SAMPLE
NUMBER

SW-2
SW-3
sy-4
SW-5
SW-6

VINYL
CHLORIO

67

sw-1
SW-2
SU-3
SW-4
SW-5
SU-6

32
33
54
27
49
49

29/800
30/100
43/600
26/600
76/600
74/800

6.2
-3.1

10.0
' 6.2

7.1
5.5

TOTAU

TRAMS 1/2
OICHLOROETHENE

300
770

T O L U E N E T O T A L

1
2
1
3
14
15

86S
1/010

i;s
1/010

126
119

T O T A L T O T A L T O T A L TOTAL

39
73
792
29
541
537

50
46

5.3

5.6
3.6

6.2
5.5
8.9
6 0. o

20. 0
19.Q

433
' 352
1/700

176
2/680
2/600

12.0

6^2
11.0

6/960
6/720

10/1QO
5/940

14/SCO
14/4CO

T O T A L T O T A L TOTAL TOTAL
P O T A S S I U M S I L V E R S O D I U *

3/3SO
3/610
6/330
2/640
4/910
5/0^0

3.3

20/700
20/400
42/800
15/900
35/800
36/600

3.4
2.7
2.4
2.4
3.7
3.7

TOTAL

46
17
42
19

160
160



PHASE I! ECOLOGICAL
ASSESSMENT AREA

czi BUILDING

INTERMITTENT STREAM

UNPAVEO ROAD

RAILROAD

FENCE
SAMPLE LOCATION

CO

CD

ROY F. WESTON, INC.. 1887.
REMEDIAL INVESTIGATION REPORT FOR THE
KANE AND LOMBARD SITE. BALTIMORE,
MARYLAND

300 600 FT.

FOR ILLUSTRATION PURPOSES ONLY

Hording Lawson Associates
Engineering ond
Environmental Services
131 North Third Street

- Philadelphia. PA 19106
= 215-627-4505

1986 WESTON SAMPLING LOCATIONS

KANE AND LOMBARD STUDY AREA
BALTIMORE, MARYLAND

DRAWN
JSW

JOB NUMBER
27654.3.4.2.1

APPROVED RLE
EAA2WEST

DATE
3/14/95

REVISION NO.



TABLE B-19
1984 Superfund Site Sampling Results

S U M M A R Y O F C O N C E N T R A T I O N S O F V O L A T I L E O R G A N I C C O M P O U N D S
IN S U R F A C E AND S U B S U R F A C E SOILS (UG/KG)

' SAMPLE MEDIA=30RING_SOIL '

SAMPLE C H L O R O F O R M T R A N S 1 /2 TRICHUORO 4-METHYL
NUMBER DICHLORO ETHENE 2-PENTANONE

ETHENE

045-007 -
045-026 -
05S-OQ5 16
05S-Q15 2
065-00? - - - ' -
065-016 - 1/300
08S-003 -
035-015 -

Q9S-015 -
10S-006 - - . -
10S-015 5 - -
11S-006 -
ilS-013 • -
115-029
11S-035 140- -
11S-049 -
12S-005 -

SAMPLE 3ESZENE CHLO^O TOLUENE TOTAL ETHYL C A R B O N
NUMBE* BENZENE (METHYL XYLENES 9£NZ?NE BISULFIDE

3EN7ENE)

04S-007 - 2
04S-026 - 2
055-005 17
05S-015 - 2
06S-003 - - 110 45 •'
06S-016 460
08S-008 - -
08S-015 16
09S-006 - 4
09S-015 - 4
10S-006 - -
10S-Q15 - . . .
115*006 - -
115-013 6 -
11S-029 - . . .
11S-035 - -
11S-049- -
125-005 - . . .
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SO-01
SD-02
SD-03
SD-OA
SD-05
SD-07
SD-08
SD-09

TABLE B-19

O F C O N C E N T R A T I O N S O F V O L A T I L E O R G A N I C C O M P O U N D S
I N S U R F A C E A N D S U B S U R F A C E SOILS ( U G / < G )

S A M P L E
NUMBER

SAMPLE -MEDIA=30RING_SOIL

CHLOROFORM T R A N S 1 , 2
DICMLORO
E T H E N E

T R I C H L O R O
cTHENE

4 - M E T H Y L
2 - P E N T A N O N E

12S-015
1 2 S - 0 & 5
13S-005
13S-015

S A M P L E

12S-015
12S-065
13S-005
13S-015

CHL0 3 0 T O L U E N E
( M E T H Y L
B E N Z E N E )

T O T A L
X Y L F N E S

E T H Y L C A R B O N
DISULFIDE

SAMPLE
NUMBER

S A M P L E M E D I A ^ S U R F A C E . S O I L

C H L O R O F O R M T R A N S 1 , 2
DICHLO D 0
ETHENE

T R I C H L O R O
E T H E N E

4-METHYL
2 - P E N T A N O N E

SAMPLE
NUMBER

SD-01
SD-02-
SO-Q3
SO-04
SD-05
SD-07
SD-08
SD-09

B E N Z E N E CHLORO
3ENZENE

T O L U E N E
( M E T H Y L
BENZENE)

T O T A L
X Y L E N E S

E T H Y L
B E N Z E N E

C A R B O N
D I S U L F I D E



Table B-19'

O F C O N C E N T R A T I O N S O F V O L A T I L E O R G A N I C C O M P O U N D S
IN S U R F A C E AND S U B S U R F A C E SOILS (UG/<G)

. ————————————————— - S A M P L E *EDIA = SU!?FACE_SOIL——————— —————————— •

S A M P L E C H L O O Q F O P * T R A N S 1 , 2 T R I C H L O R Q 4 -METHYL
NUMBER D I C H L O R O ETHENE 2 - P E N T A N O ^ E

ETHENE

50-10 -
S O - 1 2 -
S O - 1 3 -
S O - 1 4 -
S O - 1 5 -
SO-16 -
S O - 1 7 -
S O - 1 3 -
3S-01 . . . .
SS-02 . . . .
SS-Q3 -
SS-04 - - -
SS-05 - - -

SAMPLE RENZENE CHLORO TOLUENE TOTAL ETHYL CARBON
NUMBER .'BENZENE (METHYL XYLENES 9ENZENE DISULFIDE

BENZENE)

SD-10 - -
S O - 1 2 - 6
SO-13 -
SD-14 - S 3
S D - 1 5 - - 6
SO-16 - 2 - -
SO-17 - - . . .
SD-13 73
SS-01 67
S S - 0 2 77
SS-03 14
S S - Q 4 - 3
SS-05 13

R R 3 G 1 7 7 :



Table B-19

S U M M A R Y O F C O N C E N T R A T I O N S O F V O L A T I L E O R G A N I C C O M P O U N D S
IN S U R F A C E AND S U B S U R F A C E SOILS ( U S / K G )

SAMPLE W E D I A = T £ S T _ P I T _ S O I L

C H L O R O F O R M TRANS 1/2
OICHLORO
ETHENE

TRICHLORO
ETHENE

4-METHYL
2-PENTANONE

BENZENE

CHLORO
BENZENE

TOLUENE
(METHYL
3ENZENE)

TOTAL ETHYL CA R B O N
XYLENES BENZENE DISULFIDE

490 270 310

5

23
80

1
13
3
3
5

13
7
6
5

A R 3 Q I 7 7 1 *



Table B-19

S U M M A R Y O F C O N C E N T R A T I O N S O F V O L A T I L E O R G A N I C C O M P O U N D S
IN S U R F A C E AND S U B S U R F A C E SOILS (US /KG)

E M E D I A = T E S T _ P I T _ S O I L '

SAMPLE
NUMBER

TP-0
TP-P
TP-Q
TP-RO
TP-R1
TP-S
TP-T
TP-U
TP-V
Tp-y

TP-X
TP-Y

M8€R

TP-0
TP-P
TP-Q
TP-RO
TP-R1
TP-S
TP-T
TP-U
TP-V
Tp.w

TP-X
TP-Y

C H L O R O F O R M T R A N S 1,
D ICHLORO
ETHENE

CHLORO
" E N Z E N E

5
130

TOLUENE
(METHYL
3ENZENE)

16
4
3

17,000,000

11
3

610,000

TRICHLORO
ETHENE

4-METHYL
2-PSNTASONE

BENZENE

TOTAL
XYLENES

5
2

1,400,000

610

390,000

ETHYL
BENZENE

4
5

360,000

3

120/000

CAR30N
OISULFIOE

u 7 7 5



Table B-19

O F C O N C E N T R A T I O N S O F S E 1 I V O L A T I L E O R G A N I C C O M P O U N D S
I S S U R F A C E A N D S U 3 S U < ? F A C £ SOILS ( K G / K G )

SA-1PLE M E D I A = 9 0 R I N G _ S O I L '

1,4-DICHLORO 3,3-DICHLORO PHENOL 4-METHYL
3 E N 7 E N E BENZIOINE ( H Y O R O X Y PHENOL

3 E N 2 E N E )

2^4^6-TRICHLORO PENTACHLORO 4-NITRO 2,6-DINITRO
PHENOL PHENOL PHENOL TOLUENE

520

N A P H T H A L E N E 2 - ^ E T H Y L I S O P H O R O N E A C E N A ° H T H E N E
N A P H T H A L E N E

140 - 3,400 200

4,000 - 27/000 5x700

AR30I776



Table B-19

O F C O N C E N T R A T I O N S O F S E 1 I V O L A T T L E O R G A N I C
I N S U R F A C E A N D S U B S U R F A C E SOILS ( U G / < G )

S A f P L E
NU13ER

S A - P L E * = D ! A = 3 0 R I N G _ S O I L '

A C E N A P H T H Y L E N E A N T H R A C E N E ?ESZO (A)
ANTHRACENE

DISENZO ( A / H )
A N T H R A C E N E

045-007
045-026
05S-005
055-015
06S-003
06S-016
03S-OOS
08S-015
09S-006
09S-015

S A M P L E

CUS-007
04S-026
05S-005
Q5S-015
C6S-003
065-016
03S-003
O S S - 0 1 5
09S-006
09S-015

S A M P L E

045-007
04S-026
055-005
055-015
065-008
065-016
03S-OOS
08S-015

S-006
uVS-015

370

7^900

1 /300

14*000

320

1/600

41/000

( 3 E N Z O ( A )
P W E N A N T H R E N E )

2/100

14,000

P Y R E N E
( 3 E N Z O ( D / E / F )
P H E N A N T H R E N E )

3/200

2 4 / 0 0 0

9 E N Z O ( A )
P Y R E N E

2 / 0 0 0

12 /000

I N D E N O
1 / 2 / 3 ( C / D )
P Y R E N E

F L U O R E N E
< 2 / 3 - ? E N Z I N D £ N 5 )

F L U O R A N T H E N E 3 E N Z O ( 3 / K )
F L U O R A N T H E N E )

1 /300

5/400 6 / 1 0 0

3 / 1 0 0

3 9 / 0 0 0

4 / 0 0 0

2 3 / 0 0 0

A R 3 0 I 7 7 7



Table B-19

S U M M A R Y O F C O N C E N T R A T I O N S O F S r r t l V O L A T I L E O R G A N I C C O M P O U N D S
I N S U R F A C E A N D S U B S U R F A C E SOILS ( U G / K G )

™———— -"SAMPLE «£DIA=30RING_SOIL———————————————

3 E N Z O ( 3/ H/I) D I3ENZO D IMETHYL DI-N-9UTYL
P E R Y L E N E F U R A N P H T H A L A T E P H T H A L A T E

60
75

1/103 -

4/000 4,000

B I S ( 2 - E T H Y L H E X Y L ) 3 U T Y L 3 E N Z Y L DI -N-OCTYL N - N I T R O S O
P H T H A L A T E P H T H A L A T E P H T H A L A T E DIPHENYLAHINE

6.1 - -
44 - -

920 270 -
52 - -

2 5 / 0 0 0 3 /300 - 9 /300
6 / 3 0 0 - - 2 / 5 0 0

51/000 - - 7 / 800
2 / 4 0 0 - - 1 /600

43 - -
4 9 / O O C 1 /400 - -

A R 3 0 I 7 7 8



Table B-19

S U M M A R Y O F C O N C E N T R A T I O N S O F S E M I V O L A T I L E O R G A N I C C O M P O U N D S
IN S U R F A C E AND S U B S U R F A C E SOILS (UG/KG)

S A M P L E
NUMBER

S A M P L E MEDIA=30RING_SOIL

1,4-DICHLORO
B E N Z E N E

3 ,3 -D ICHLORO
3ENZIOINE

PHENOL
(HYOROXY
BENZENE)

4-METHYL
PHENOL

" 10S-006
10S-015

ar 11S-006
-* 113-013

115-029
_ 11S-035
1 11S-049

12S-005
12S-015

% 12S-065
is

' S A M P L E
& NUMBER PHENOL

PENTACHLORO
PHENOL

4-NITRO
PHENOL

2,6-OINITRO
TOLUENE

10S-006
10S-015
11S-006
11S-013
11S-029
11S-035
11S-049
12S-005
12S-015
12S-065

S A M P L E
NUMBER

NAPHTHALENE 2-METHYL
N A P H T H A L E N E

I S O P H O R O N E A C E N A P H T H E N E

10S-006
10S-015
11S-006
115-013
11S-029
11S-035
11S-049
12S-005

^S-015
Wr.

S R 3 0 I 7 7 9



Table B-19

S U T f l A R Y O F C O N C E N T R A T I O N S O F S E H I V O L A T I L E O R G A N I C C O M P O U N D S
I N S U R F A C E A N D S U B S U R F A C E SOILS ( U G / K G )

———————————SAMPLE fEDU = 30R ING_SOIL

A C E N 4 P H T H Y L E N E A N T H R A C E N E 9 E N Z O (A )
A N T H P A C E N E

D I 3 E N Z O < A , H )
A N T H R A C E N E

C H R Y S E N E
( B E N Z O ( A )
P H E N A N T H R E N E )

PYRE.NE
OENZO

9 E N Z O ( A )
P Y R E N E

I N D E N O

P Y R E N E

F L U O R E N E F L U O R A N T H E N E B E N Z O (3,<)
F L U O R A N T H E N E )

780



Table B-19
11

S U M M A R Y OF C O N C E N T R A T I O N S OF S EJ1IV OL AT ILE O R G A N I C C O M P O U N D S
IN S U R F A C E AND S U 3 S U R F A C E SOILS (UG/KG)

SAMPLE MEDIA=30RING_SOIL

S A M P L E 3 E N Z O <G,H,I) D I B E H Z O DIMETHYL
NUMBER P E R Y L E N E FURAN 'PHTHALATE

DI-N-BUTYL
P H T H A L A T E

10S-004
10S-015
11S-006
11S-013
11S-029
11S-035

12S-005
12S-015
12S-065

300
840

9x600
760

SAMPLE 31$ (2-ETHYLHEXYL)
NUMBER PHTHALATE

BUTYLBENZYL
PHTHALATE

DI-N-OCTYL
PHTHALATE

N-NITROSO
DIPHENYLAMINE

10S-006
10S-015
11S-006
11S-013
11S-029
115-035
11S-049
12S-005
12S-015
12S-065

47
110

54
4^900

940^000

17^000

A R 3 0 i 7 8



Table B-19
12

$U*.1*RY OF C O N C E N T R A T I O N S OF S EMVOLAT IL E O R G A N I C C O M P O U N D S
I N S U R F A C E A N D S U B S U R F A C E SOILS (UG/<G)

• S A M P L E H E D I A = 3 0 R I N G _ S O I L '

1 ,4 -D lCHLORO
3 E N Z E N E

3 / 3 - D I C H L O R O
3ENZIDINE

PHENOL
(HYDROXr
3EN2ENE)

4-HETHYL
P H E N O L

PHENOL
PENTACHLORO
°HESOL

4-NITRO
PHENOL

2,6-DINITRO
TOLUENE

N A P H T H A L E N E 2-1ETHYL
NAPHTHALENE

ISOPHOPONE ACENAPHTHENE

A C c N A P H T H Y L E N E A N T H R A C E N E ^ENZO (A)
A N T H R A C E N E

DIBENZO (A
ANTHRACENE



Table B-19
13

S U M M A R Y OF CONCENTRATIONS OF SEMIVOLATILE O R G A N I C COMPOUNDS
IN S U R F A C E AND SUBSURFACE SOILS (UG/KG)

SAMPLE
NUMBER

SAMPLE MEDIA=80RING_SOIL

PHENASTHRENE CHRYSENE
(9ENZO (A)
PHENAMTHRENE)

PYRENE
(=JENZO (D,E,F
P H E N A N T H R E N E )

BENZO (A)
P Y R E N E

13S-005
13S-015

SAMPLE
NU-13ER

I N D E N O
U 2 ^ 3 (
P Y R E N E

F L U O R E N E FLUOf lANTHENE B E N Z O C 3 x K )
F L U O R A N T H E N E )

13S-005
13S-015

S A M P L E
NUM3ER P E R Y L E N E

DI8ENZO
F U R A N

DIMETHYL
P H T H A L A T E

OI-N-3UTYL
P H T H A L A T E

.35-005
^ 13S-015

SAMPLE
- NUM3ER

9IS (2-ETHYLHEXYL)
PHTHALATE

3UTYL3ENZYL
PHTHALATE

OI-N-OCTYL
PHTHALATE

N-NITROSO
OIPHENYLAMINE

13S-005
13S-015

, 3R3u oo



Table B-19
U

S U M M A R Y OF C O N C E N T R A T I O N S OF S E.1IVOLATILE O R G A N I C C O M P O U N D S
IN S U R F A C E AND S U B S U R F A C E SOILS ( U G / K G )

S A M P L E *ED IA=SURFACE,SOIL '

:AMPLE 1 ,4 -OICHLORO
IUMBER 9 E N Z E N E

3,3-DICHLORO
3ENZIDINE

PHENOL
(HYDROXY
3ENZEME)

4-WETHYL
PHENOL

2/4/6-TRICHLORO
PHENOL

PENTACHLORO
PHENOL

4-NITRO
PHENOL

2,6-DINITRO
TOLUENE

NAPHTHALENE 2-METHYL
NAPHTHALENE

660

40

35

42

150

I S O P H O R O N E A C E N A P H T H E N E A C E N A P H T H Y L E N E A N T H R A C E N E 3 E N Z O ( A )
A N T H R A C E N E

34 87

110
53
92

600
200
140

230 270
680

1/100

R R 3 0 1 7 8 U



Table B-19
15

S U M M A R Y OF C O N C E N T R A T I O N S OF SE*IVOLATILE O R G A N I C COMPOUNDS
IS S U R F A C E AND S U B S U R F A C E SOILS (UG/K5)

SAMPLE «EDIA=SURFACE_SOIL

SAMPLE
NU*3ER

SD-02
SD-03
SD-04
SD-05
SD-07
SD-OS
SD-09
SD-10

' NUM3ER

D I 3 E N Z O ( A / H )
A N T H R A C E N E

P H E N A N T H R E N E

250

3 E N Z O ( A )
P Y R c N E

SD-01
SD-02
SD-03
SD-04
SO-05
SO-07
SD-05
SD-09
SO-1C
SD-12

SAMPLE
NUM3ER

130
51

120
390
120
94
-

49
750
830

3£NZO (a/K)
FL U O R A N T H E N E )

uo
34
79

350
160
120

72

370

I N D c N O
1 / 2 / 3 U / D )
P Y R E S E

130
50

100
52
36
4 3

8 4 0

3 E N Z O (G,H,I)
E>E 9 Y L E N H -

CHRYSENE
(3ENZO (A)
PHENANTHRENE)

110
37
90
380
160
no
67

1/200
960

FLUORENE
(2/3-BENZINDENE)

PYRENE
(BENZO (D/E/F)
PHENANTHP.ENE)

160
43

120
340
160
160

60
1/200
1/900

F L U O R A N T H E N E

310
47

110
550
190
200

98
1/300
2/300

DI9ENZO
F U R A N "

DIMETHYL
PHTHALATE

DI -N -BUTYL
P H T H A L A T E

SD-01
S D - 0 2
SD-03
SD-04
SD-05
SD-07
SD-08
' -09

-10
50-12

200
71

150
490
230
190

120
2x700
1/700

110
52

100
130

41

700

41

A R 3 735



Table B-19

S U M M A R Y OF C O N C E N T R A T I O N S OF S EW IVOLATIL E O R G A N I C C O M P O U N D S
IN SURFACE AND SU3SURFACE SOILS (US/KG)

-SAMPLE MEDIA=SURFACETSOIL————————————————————

KPLE SIS (2 -6THYLHEXYL) BUTYL3ENIYL DI-N-OCTYL N-NITROSO "~
USER P H T H A L A T E P H T H A L A T E P H T H A L A T E DIPHENYLA*INE j

-01 1,400 500 - D
-02 180 33 - -j
-03 300 360 - - -:-- -,
-04 2,200 2 /400 - - 0
-05 400 1/300 - 0
-07 340 510 - - ^ 3.
-08 150 51 - .,,.- 3,
-09 150 360 - 0.
-10 500 1/000 - 0.
-12 2/100 3/400 - - ^ .

A R 3 0 I 7 8 6



Table B-19 17

S U G A R Y O F C O N C E N T R A T I O N S O f S E ^ I V O L A T I L E O R G A N I C
I N S U R F A C E A N D S U 3 S U R F A C E SOILS ( U G / K 6 )

S A M P L E M E D I A = S U R F A C E _ S O I L

NJ M 3ER

SD-13
SD-U
SD-15
SO-16
SO-17
SD-13
SS-01
SS-02
SS-03
SS-04

SAMPLE
MUM3ER

1/4-DICHLCaO
BENZENE

3,3-DICHLORO
B E N Z I O I N E

PHENOL
( H Y O R O X Y
B E N Z E N E )

4-1ETHYL
°HENOL

2/4,6-TRICHLORO
PHENOL

P E N T A C H L O R O
PHENOL

4 - N I T R O
PHENOL

2 ^ 6 - D I N I T R O
T O L U E N E

NAPHTHALENE 2-*ETHYL
NAPHTHALENE

SD-13 - -
SD-U - - 250
S O - 1 5 - 42
SO-16 -
SO-17 -
S D - 1 3 -
SS-01 -
SS-02 -
SS-03 . . .
SS-04 -

SAMPLE I S O P H O R O N E A C E N A P H T H E N E A C £ N A P H T H Y L E N E A N T H R A C E N E

320

3ENZO (A)
A N T H R A C E N E

SD-13
SD-14
SD-15
SD-16
SO-17
S D - 1 3
SS-01
SS-02

-03

-
380
200

-
-
-

410
-
-

130 390
33

62

44
1*100

91

48
92

130

3 u i 7 8 7



Table B-19

S U M M A R Y OF C O N C E N T R A T I O N S OF S EJ1IVOL AT IL E O R G A N I C COMPOUNDS
IN S U R F A C E AND S U B S U R F A C E SOILS ( U S / K G )

•SA.1PLE *EDIA=SURFACE,SOIL

DI9ENZO ( A / H ) P H E N A N T H R E N E C H R Y S E N E
A N T H R A C E N E

51
1/700

190

40
94

110

( B E H Z O ( A )
P H E N A N T H R E N E )

53
1/400

100

57
130

240

P Y R E N E
( B E N Z O ( D / E / F )
P H E N A N T H R E N E )

71
2,200

150
62
54

140
32

260

3ENZO ( A )
PYRENE

49

92

43
110

200

I N D E N O
1 * 2 * 3 (
PYRENE

FLUORENE
(2/3-BENZINDENE)

110

FLUORANTHENE

120
2,000

250

67
170

40
28

330

B E N Z O ( 3 / K )
FLUORANTHENE)

3 E N Z O < G *
PERYLENE

01BENZO DIMETHYL OI-M-f lOTYL
FURAN" PHTHALATE PHTHALATE

110

200

89
180

380 100

A R 3 0 1 7 8 8



*-* Table B-19 19

MH

S U M M A R Y OF C O N C E N T R A T I O N S OF S E.M IV OL AT IL E O R G A N I C C O M P O U N D S
^ I N S U R F A C E A N D S U 3 S U P F A C E SOILS ( U G / K G )

——— —————————————— - - S A M P L E W E D I A = S U R F A C E _ S O I L — — — ———— —— —— ———

SA^PL t SIS ( 2 -ETHYL HEX YL) BUTYL3EN7YL DI-N-OCTYL N-NIT»OSO
NuraER PHTHALATE PHTHALATE PHTHALATE DIPHENYLAMINE

SO-13 530 510
SD-U 6 / 6 3 0 2 3 / 0 0 0
S D - 1 5 330 350
SD-16 430 320
SO-17 220 ISO
S D - 1 3 1 /500 230
SS-01 560 44
S S - 0 2
SS-03 420 200
SS-04

0'i



Table B-19

SU M . 1A .RY O F C O N C E N T R A T I O N S O F S E f l l V C L A T I L E O R G A N I C C O M P O U N D S
I N S U R F A C E A N D S U 3 S U R F A C E S O I L S ( U G / K G )

S A M P L E " E D I A s S U R F A C E SOIL

S A M P L E 1 , 4 - D I C H L O R O 3 , 3 - D I C H L O R O PHENOL 4 - W E T H Y L 2 / 4 , 5 - T P I C H L O R O
N U W 3 E R B E N Z E N E 5 E N Z I D I N E ( H Y D R O X Y PHENOL PHENOL

BENZENE)

S S - 0 5 - . . .

S A M P L E P E N T A C H L O R O 4 -N ITRO 2 /6 -D INITRO N A P H T H A L E N E 2-«ETHYL
•TJ*3ER PHENOL PHENOL TOLUENE N A P H T H A L E N E

iS -05 -

5 A V P L E I S O P H O R O N E A C E N A P H T H E N E A C E N A P H T H Y L E N E A N T H R A C E N E B E N Z O ( A )
^J^SER ANTHRACENE

S $ - 0 5 - -

S A M P L E O I 9 E N 2 0 ( A ^ H ) P H E N A N T H R E N E C H R Y S E N E P Y R E N E
S-J-3ER A N T H R A C E N E . . OENZO (A) ( B E N Z O CD,E,F)

P H E N A N T H R E N E ) P H E N A N T H R E N E )

55 -05 - - -

S A M P L E 3 E N Z O ( A ) INDENO FLUOPENE F L U O R A N T H E N E
IJ ' -aER P Y P E N E 1 , 2 > - 3 C C r D ) ( 2 ^ 3 - B E N Z I N D E N E )

P Y R E N E

= 3 E N Z O ( 3 ^ K ) 3 E N Z O ( G^ H/I) D I 9 E N Z O D I M E T H Y L DI -H-9UTYL
F L U O R A N T H E N E ) P E ^ Y L E N E F U R A N P H T H A L A T E P H T H A L A T E

25-05

BIS ( 2 - E T H Y L H E X Y L ) BUTYL3ENZYL DI-N-OCTYL N - N I T R O S O
v.«9cs O H T H A L A T E P H T H A L A T E P H T H A L A T E D I P H E N Y L A M I N E

790



Table B-19

O F C O N C E N T R A T I O N S O F S E 1 I V O L A T I L E O R G A N I C C O M P O U N D S
I N S U R F A C E A N D S U B S U R F A C E SOILS ( U G / K G )

E «EDIA=TEST.P IT_SOIL

S A M P L E 1 '4 -DUHLORO 3 , 3 - D I C H L O R O PHENOL 4 - *ETHYL 2,4,6-TRI C H L O R O
NJ*3£R B E N Z E N E 9ENZIDINE ( H Y D R O X Y PHENOL PHENOL

9ENZENE)

T P - A - -
TP-3 - -
TP-C - . . .
TP-D - -
T P - E - -
TP-F - -
TP-G - -
TP-H - - 45 -
TP-I - - 410 110
TP-J - -

S A M P L E P E N T A C H L O R O 4 - N l T R O 2 ,6 -D IN ITRO N A P H T H A L E N E 2 -METHYL
NUMBER PHENOL PHENOL TOLUENE . NAPHTHALENE

- ^ TP-A - . - ' . -
•*£ TP-B - -

TP-C -
*- TP-D
'^ TP-E -**A^r

TP-F -
.,— TP-G - - -
. ' - : TP-H - - - 160
— TP-I - <?7

TP-J

-- SA-.PLE I S O » H O R C S £ ^ C E N A P H T H E N E AC £N A^HTHY LEN E A N T H R A C E N E B c N Z O (A)
NU13SR A N T H R A C E N E

TP-A - - -
— TP-3

TP-C - - - 2/100
-"-'- TP-D - - -
._ TP-E - - 58 120

TP-F - - - -
TP-G - - -
~P-H - - 210

';__ >P-I - - 200 830
v--j TP-J - . - 34 165

R 3 0 ) 7 9 I



Table B-19 22

S U M M A R Y O F C O N C E N T R A T I O N S O F S E l l V O L A T I L E O R G A N I C C O M P O U N D S
I N S U R F A C E A N D S U 3 S U ° F A C E SOILS ( U G / K G )

S A M P L E * E D I A = T £ S T _ P I T _ S O I L

DI3ENZO (A*H) PHENANTHRENE CHRYSENE PYPENE
A N T H R A C E N E <?ENZO (A) (8ENZO < 0 * E * F >

PHENANTHRENE) P H E N A N T H R E N E )

2,400 - 2*500

160 170 230

360 310 610
700 1*000 1*700

73 210 380

3 E N Z O ( A ) INDENO FLUORENE FLUOR A N T H E N E
P Y P E N E 1 * 2 * 3 ( C * 0 ) (2*3-3ENZINDENE)

P Y R E N E

3*100

130 110 - 190

360 350 - 360
963 460 - 940
32 - 200

3 E N Z O (3*O 3 E N Z O (G*H, I ) D I 9 E N Z O D I M E T H Y L 01 -N-BUTYL
F L U O P A S T H E N 5 ) P £ ^ Y L E N £ F U R A N P H T H A L A T E P H T H A L A T E

63
3*100

230 47 - 130

550 430 - - 100
1*500 420 - 190 350

270 - - 120

A R 3 u i 7 9 2



Table B-19 23

S U M M A R Y OF C O N C E N T R A T I O N S OF S E.I IV OLAT IL E O R G A N I C C O M P O U N D S
I N S U R F A C E A N D S U B S U R F A C E S O I L S ( U G / K G )

S A M P L E f£DIA=TEST.PIT .SOIL

S A M P L E B IS < 2 - E T H Y L H E X Y L ) 3 U T Y U 3 E N Z Y L DI -N-OCTYL N - N I T R O S O
NUMBER P H T H A L A T E ° H T H A L A T E P H T H A L A T E D IPHENYLA* INE

TP-A
TP-8 11/000 6/100
TP-C
TP-D
TP-E 250 61
TP-F
TP-G
TP-H 3/600 1/200
TP-I 11/000 3/100
TP-J 1/400 5/000

A R 3 u i 7 9 3



Table B-19
24

S U M M A R Y O F C O N C E N T R A T I O N S O F S E M I V O L A T I L E O R G A N I C C O M P O U N D S
I N S U R F A C E A N D S U B S U R F A C E SOILS ( U G / K G )

S A M P L E MEDIA=TEST.PIT.SOIL '

1 X 4 - D I C H L 0 3 0
3SNZENE

3x3"OICHLO*0
3 E N Z I O I N E

PHENOL
< H Y O * O X Y
B E N Z E N E )

4 - W E T H Y L
PHENOL

2 x 4 / 6 - T R I C H L O * 0
PHENOL

570
55

P E N T A C H L O R O
PHENOL

4-NITRO
PHENOL

2^6-DINITRO
TOLUENE

62

N A P H T H A L E N E 2-METHYL
NAPHTHALENE

140 570
230
100
140

100
130

470
240

I S O P H O R O N E A C E N A P H T H E N E A C E N A P H T H Y L E N E A N T H R A C E N E

93
87

SENZO (A)
AN T H R A C E N E

55

47

120

1x800
110

76
110

740

140
110

68
380

56
8/000

340

20/000

160

750
640

190
26x000
1x200

32
52x000

490

1x500
6,400

flR30!79l*



25

su:
-* SAMPLE

NUM3ER

^ TP-K
_ TP-L

TP-*Q
•^ TP-M1

TP-N2
~ TP-M3
..« TP-NO

TP-N1
— TP-0
^ TP-P

^ SAMPLE
/' NUMBER

« M A R Y O F C O N C E N T
IN S U * F A

O I 3 E N Z O ( A x H )
A N T H P A C E N E

-
150

-
6 x 9 0 0

-
-
-

500
—

3 E N Z O (A) I
P Y R E N E 1

R A T I O N S O F
CE AMD SU3

AMPLE MEDI

PHENANTHR

130
5 x 3 0 0
1x100

79
72x000

-
410

-
1 ,200
4x200

NDENO
x 2 x 3 ( C x D )

S EMIVOLATILE O R G A N I C
S U R F A C E SOILS ( U G / K G )

C O M P O U N D S

E N E C H R Y S E N E P Y R E N E
( 8 E N Z O (A) OENZO (D,ExF)
PHENANTHR ENE) PHENANTHR ENE)

140 210
3 0 x 0 0 0

870
67

45x000
-

410
-

1x300
5x100

FLUORENE
(2x3 -8ENZINDENE)

16x000
1x500

96
34x000
2,300

950
—

2x200
7x000

FLUORANTHENE

'•** , PYRENE

— TP-K
•,«« TP-L

TP-MO
*» TP-M1

TP-M2
^ TP-M3

TP-NO
TP-N1

^ TP-0
TP-P

„..- S A M P L E
NUMBER

k™ TP-K
TP-L

"""" TP-MO
._-= TP-M1

TP-M2
«*• TP-M3

TP-NO
TP-N1

I-*..
. P-P

190
- " .-

910
-

47x000
-

360
-

1,400
900

3ENZO ( 3 / K )
F L U O R A N T H E N E )

230
-

1x900
-

31x000
-

660
-

3x000
7,400

130
2x600

490
-

26x000
-

250
-

1x700
780

O E N Z O ( G x
P E R Y L E N E

130
-

390
-

2 5 x 0 0 0
-

220
-

2x000
3x100

-
330
110

-
6x500

-
-
-

120
200

H,I) D I3ENZO DIMETH
F U R A M PHTHAL

_ —

250
140

-
3,200

-
-
-

90
170

390
9x100
1x800

45
120x000

23x000
980

-
1x900
6x100

YL DI-N-3UTYL
A T E P H T H A L A T E

120
2 x 2 0 0

4 5 0
94

6,600
-

110
64

240
950



Table B-19
26

S U G A R Y O F C O N C E N T R A T I O N S O F S E M I V O L A T I L E O R G A N I C C O M P O U N D S
I N S U R F A C E A N D S U B S U R F A C E SOILS ( U G / K G )

S A M P L E » E D I A = T E S T _ P I T _ S O I L

3IS (2-ETHYLHEXYL) PUTYL3ES'Z YL DI-N-OCTYl N-NIT»OSO I
P H T H A L A T E PHTHALATE PHTHALATE OIPHENYLA*INE •

p-< uooo 3^300 - - i
P-L 130x000 - - . 1
P-.10 1x400 1x900 340 - V 1
P-M1 16x000 1x100 - - '" 1
P-M2 270x000 . . . !
P-M3 30x000 - - ^ 1
p-NO 270 380 - - '^ 1
P-N1 - - - !
P-O 1x200 620 - *» 1
P-P 2x300 12x000 240 - ^ 1

A R 3 0 I 7 9 6



Table B-19 27

S U M M A R Y OF CONCENTRAT IONS OF SENIVOLATILE ORGANIC COMPOUNDS
IN S U R F A C E AND S U 3 S U R F A C E SOILS (UG/KG)

* E D I A = T E S T _ P I T _ S O I L

SAMPLE
NUM3ER

1 /4 -D ICHLORO
B E N Z E N E

3 /3 -D ICHLORO
8ENZIDINE

PHENOL
( H Y O R O X Y
9ENZENE)

4-METHYL
PHENOL

2 / 4 , 6 - T R l C H L O P O
PHENOL

TP-Q
T P - R O
TP-R1
TP-S
TP-T
TP-U
TP-V
TP-W
TP-X
TP-Y

110 88

120^000

S A M P L E
NUMBER

P E N T A C H L O R O
PHENOL

4-NITRO
PHENOL

2r6-DINITRO
TOLUENE

N A P H T H A L E N E 2-^ETHYL
NAPHTHALENE

TP-Q
TP-RO
TP-R1
TP-S
TP-T
TP-U
TP-V
TP-W
TP-X
TP-Y

110

420
130

760

99

1,300

S A M P L E ISOPHOROSE A C E N A P H T H E N E A C E N A P H T H Y L E N E A N T H R A C E N E 8 E N Z O ( A )
NUMBER . A N T H R A C E N E

TP-Q
TP-RQ
TP-R1
TP-S
TP-T
TP-U
TP-V
TP-U
'P-X
TP-Y

57
-
-

670
21/000

170
*
-
-

200

62

120 230

210

590

140
3/600

A R 3 G 7 9 7



Table B-19
23

S U M M A R Y O F C O N C E N T R A T I O N S O F S E 1 I V O L A T T L E O R G A N I C C O M P O U N D S
IN S U R F A C E AND S U 3 S U R F A C E SOILS (US/KG)

S A M P L E M £ D I A = T E S T _ P I T _ S O I L

D I 3 E N Z O ( A r H )
A N T H R A C E N E

PHENANTHRENE

250

CHRYSENE
(3ENZO (A)
PHENANTHRENE)

240

PYRENE
(BENZO (D/E,F>
P H E N A N T H R E N E )

510

1 50 610

75
2,600

480

120
4,500

790

190
7x600

3 E N Z O (O INDSNO
P Y R E N E 1 x 2 ^ 3 ( C

P Y R E N E

160 100

FLUORENE F L U O R A N T H E N E
( 2r 3-BENZINDENE)

60 370

630

140
3 / 3 0 0

470

73
2*500

1r100

200
6x600

3£N20 < 3 * O 3 E N Z O <G/H, I ) D I S E N Z O DIMETHYL DI-N-3UTYL
F L U O R A N T H E N E ) P E R Y L E N E FURAH P H T H A L A T E P H T H A L A T E

320

1/100

270
4 ,200

480

64
2x700

140

30
66

62

798



Table B-19
29

S U M M A R Y O F C O N C E N T R A T I O N S O F S E M I V O L A T I L E O R G A N I C C O M P O U N D S
I N S U R F A C E A N D S U B S U R F A C E SOILS ( U G / K 3 )

——————————————————--SAMPLE MEOIA=TEST_PIT_SOIL——————————————————

SAMPLE B IS ( 2 - E T H Y L H E X Y L ) 3 U T Y L 3 E N Z Y L O I -N-OCTYL N-N ITROSO
NUMBER P H T H A L A T E P H T H A L A T E P H T H A L A T E D IPHENYLAMINE

TP-Q 540 6^500
TP-RO 3 /300 6 2 r O O O
TP-RI 110
TP-S 1r300 450
TP-T
TP-U 420 2 /400
TP-V 2/100 29,000
TP-W 3/000 1/900
T P ~ X ~
TP-Y 3 /700 740

/ 99



Table B-19
3D

S U M M A R Y O F C O N C E N T R A T I O N S O F P E S T I C I D E S A N D P C 8 S
IN S U R F A C E AND S U 3 S U R F A C E SOILS (US/KG)

SAMPLE
NUMBER

04S-007
04S-026
055-005
05S-Q15
065-003
065-016
08S-003
03S-Q15
09S-006
09S-015
10S-OQ6
10S-015
11S-006
11S-013
11S-029
11S-035
11S-049
12S-005
12S-015

SAMPLE
NUMBER

Q4S-007
04S-026
Q5S-005
05S-015
06S-008
06S-016
08S-003
08S-015
09S-C06
09S-015
10S-006
10S-015
11S-006
11S-013
115-029
11S-035
11S-049
125-005
125-01 5

—————SAMPLE MEDIA=BORING_SOIL—————————

O T E L D R I N 4,4-DDE 4,4-DDD 4 / 4 - D D T

CHLORDANE AROCHLOR
1248

AROCHLOR
1254

61

A R O C H L O R
1260

A o o :* s o n nA ii o u i :->uu



Table B-19
31

SUMMARY OF CONCENTRATIONS OF PESTICIDES AND P C B S
IN S U R F A C E AND SUBSURFACE SOILS (UG/KG)

S A M P L E
NUMBER
12S-065
1 3 S - O Q 5
13S-015

SAMPLE
NUMBER

12S-065
13S-005
13S-015

—————— SAMPLE MEDIA=60RING_SOIL—————————

DIELDRIN 4 / 4 - D D E 4,4-DDD 4,4-DDT

CHLORDANE AROCHLOR
1248

AROCHLOR
1254

AROCHLOR
1260

SAMPLE
NUMBER

SO-01
SD-02
SD-03
SD-04
SD-05
SD-07
SO-03
SD-09
SD-10
SD-12
SD-13

SAMPLE
NUMBER

SO-01
SD-02
SD-03
SD-04
SD-05
SO-07
SD-08
SD-09
SD-1Q
SO-12
SO-13

————— SAMPLE M E D I A = S U R F A C E _ S O I L ————————— •

DIELDRIN 4/4-DDE 4,4-DDO 4/4-DDT

24

43

C H L O R D A N E

61

A R O C H L O R
1248

A R O C H L O R
1254

A R O C H L O R
1260

100

860

D ^ rn o u 30



Table B-19
32

A S Y O F C O N C E N T R A T I O N S O F PESTICIDES A N D PCBS
IN S U R F A C E AND S U B S U R F A C E SOILS <UG/KG)

SAMPLE * E D I A = S U R F A C E _ S O I L

S A M P L E DtELDRIN 4,4-DDE 4,4-DDD 4,4-DDT
NU.19ER

SD-14 45 92
SD-15 -
SD-16 -
SD-17 -
SO-13 - - . -
SS-01 -
SS-02 -
SS-03 . . . .
SS-04 -
SS-05 - - - -

SAMPLE CHLORDANE AROCHLOR AROCHLOR AROCHLOR
NUM3ER 1243 1254 1260

SD-14 , 360 -
SD-15 - 920 530
SD-16 20 - -
SD-17 -
SD-13 -
SS-01 - - - -
SS-02 -
SS-03 • -
SS-04 - - - -
SS-05 -



Table B-19
33

S U M M A R Y O F C O N C E N T R A T I O N S O F P E S T I C I D E S A N D P C 3 S
I * S U R F A C E AND S U B S U R F A C E SOILS ( U S / K G )

SAMPLE
NUM8E-?

TP-A
TP-B
TP-C
TP-D
TP-E
TP-F
TP-G
TP-H
TP-I
TP-J
TP-K
TP-L
TP-,10
TP-M1
TP-*2
TP-H3
TP-NQ
TP-N1
TP-0

SAMPLE
NUM36R

TP-A
TP-3
TP-C
TP-D
TP-E
TP-F
TP-G
TP-H
TP-I
TP-J
TP-K
TP-L
T P - M O
TP-H1
TP-«2
TP-13
TP-NO
TP-N1
TP-0

—————SAMPLE "E9 IA=TEST_PIT_SOIL————————

O I E L O R I N 4 / - 4 - O O E 4 ^ 4 - O D O 4,4-DDT

C H L O R O A N E

410

A R O C H L O R
1243

3,000

1x400
2/300

14*000

460
190

5 x 3 0 0
2x100

AROCHLOR
1254

AROCHLOR
1260

1x100

160

630

810

1x300
940

1x100

830 400

3 R 3 U 03



Table-19
34

S U M M A R Y O F C O N C E N T R A T I O N S O F P E S T I C I D E S A N D P C 8 S
IN S U R F A C E AND S U 3 S U P F A C E SOILS ( U G / K G )

S A M P L E
NU.13E3

TP-P
T»-Q
TP-RO
TP-R1
TP-S
TP-T
TP-U
TP-V
TP-W
TP-X
TP-Y

NUMBER

TP-P
TP-Q
TP-RQ
TP-R1
TP-S
TP-T
TP-U
TP-V
TP-W
TP-X
TP-Y

——— — SAMPLE MEDIA = TEST_PIT_SOIL ———————— •

OIELDRIN 4/4-DOE 4^4-DDO 4/4-OOT

63 160 36

CHLOROANE AROCHLOR
1243

AROCHLOR
1254

AROCHLOR
1260

7/300

1/700

a i~i n ,- ; -. -,•5 n j U i y u



Table B-19

S U M M A R Y OF C O N C E N T R A T I O N S OF INORGANIC COMPOUNDS
IN SURFACE AND SU3SUBFACE SOILS («G/KG)

35

S A M P L E
NU"3ER

04S-007
04S-026
05S-005
05S-015
06S-003
06S-016
033-003
03S-315
09S-006
09S-015
10S-006

SAMPLE
N U M B E R

04S-007
04S-026
055-005
05S-015
06S-30S
06S-016
03S-OQB
08S-015
09S-006
09S-015
10S-306

SAMPLE
NUMBER

04S-007
04S-026
05S-005
05S-015
06S-003
06S-016
08S-008
08S-015
09S-006
09S-015
10S-006

T O T A L
A L U M I N U M

2 , 5 4 0
7,200
6,150
5,100
2,914
4 , 7 2 7
4 ,262
7,615
5 ,490
5 ,530
3,222

T O T A L
C 0 3 A L T

-
28
20
24
22
11
13
39
20
-
9

T O T A L
M A N G A N E S E

335
5 2 3
218
161
2 9 6

3 3
4 4 9

2 , 5 6 3
35

163
119

•- —— 5 Air* US

T O T A L
A R S E N I C

-
-

61.00
3.00

19.00
-

15.00
16.00

-
-
-

T O T A L
C O P P £ R

19
-

296
16

769
14

670
167

24
15
21

T O T A L
M E R C U R Y

-
-

1.5
0.4

-
-

1.0
0.2

-
0.6

-

: n to i * = t

T O T A L
B A R I U M

14
63

199
35
92
33

733
o43

26
136

13

T O T A L
C H R O M I U M

22
42
63
15

1,003
47

1 ,540
3S
36
13
25

T O T A L
N I C K E L

4 3
39
73
35

1,395
22

2,806
25
17
-

- 20

JUK INlj^bU I

T O T A L
3ERYLLIU*

-
-

1.50
1 .50
0.40
1.30
0.30
0.90
4.00

-
1.10

T O T A L
• n°N

70,600
73,500
47,200
36,400
43 ,250
63,313
60,735
23 ,123
57,400
17,700
11,462

T O T A L
S ILVER

-
-
-
-
-
-
-
-
3
5
-

u -------

T O T A L
C A D M I U

3.00
-

7.50
3.00

-
-
-
-
-
-
-

T O T A L
L E A D

-
-

310
11

169
12

799
1,104

9
141

10

T O T A L
S O D I U M

-
490

1,330
219
451
447

-
36

530
5,510

369

T O T A L
H C A L C I U M

-
840

12,400
295

46,97C
73

90,694
5,774

-
45,200
11,353

T O T A L
M A G N E S I U M

-
860

3,030
769

1,243
333

1,691
657
4 3 0

3,150
1,335

T O T A L TOT
V A N A D I U M Z I N

35
65
45 7
34

123 5
68

179 1,3
50 4
44
34 1
20

a Q 0 ; i 1 0 i] SA rt o o i u u J

AL
c

44
73
03
55
47
52
43
54
69
33
62



Table B-19

S U M M A R Y O F C O N C E N T R A T I O N S O F I N O R G A N I C C O M P O U N D S
I N S U R F A C E A N D $U3SU 'MCE S O I L S ( K G / K G )

36

A * P L E
U*3ER

OS-015
1S-006
15-013
1S-029
15-035
15-040
25-005
25-015
2S-065
3S-005
35-015

AMPLE
UM3ER

OS-C15
1S-006
1S-013
15-029
15-035
15-049
25-005
2S-015
2S-065
35-005
3S-015

AMPLE
U M 3 E R

OS-015
15-006
15-013
15-029
1 S - 0 3 5
1S-049
25 -005
2S-015
25-065
3S-005
3S-015

T O T A L
ALimNU*

2 x 7 3 1
6 x 4 3 0

11x500
3 x 5 3 0
1x130
2 x 3 1 0
2 x 4 1 0
6 x 9 * 0
1x610
2 x 9 3 0
3 x 4 3 0

T O T A L
C 0 3 A L T

6
-
9

17
-
7
7
7
7
7
7

T O T A L
M A N G A N E S E

30
257
143
138

22
31
33

166
166

36
. 213

' ——— 5 AI"PLf

T O T A L
A P S E N I C

-
6.56
3 .85

-
-
-
-
-
-
-
-

T O T A L
C O P P E R

34
' .65

12
67
11
11

6
15
15
18
IS

T O T A L
" E R C U R Y

.
0.2

-
-
-
-
-
-
-
-
-

T O T A L
9ARIU*

20
1x060

30
13
-

12
-

66
-

53
•~

T O T A L
CHROMIUM

42
117

19
27

6
47

7
10

7
22
14

T O T A L
N I C < E L

13
44
11
19
-

1 B
18
13
1 3
1?
18

UK 1N13_1>U I

T O T A L
?EPYLL IUM

0.90
-
-

2.60
-

1.40
1.40
1.40
1.40
1.40
1.40

T O T A L
I'ON

2 3 x 3 7 9
35*700
15x200
73x800

3x990
2 9 x 6 0 0

6 x 3 6 0
1 0 x 2 0 0

5 5 5
20x900
14x900

T O T * L
S I L V E R

-
-
-
-
-
-
-
-
-
-
-

L — ——————

T O T A L
C A D M I U M

2.20
-
-
-
-
-
-
-
-
-
—

TOTAL
L E A D

4
425

13
9
8

14
7

30
3

23
5

T O T A L T
S O D I U M V

497
389
320
329
607
247
247
247
247
4 4 2
363

T O T A L
C A L C I U M

550
3 3 x 9 0 0

2 x 4 2 0
331

9 x 5 4 0
333
333
413
413

1*270
271

T O T A L
K A G N E S I U

251
1*960

906
2 5 9
414

98
95

390
3 9 2
239
2 3 9

O T A L T
A N A D I U M Z

44
43
31
56
-

65
16
18
13
36
20

M

O T A L
INC

4?
500

45
53
29
3?
14
34
34
31
24

A R 0 U t 'i j ij 6



Table B-19 37

S U M M A R Y O F C O N C E N T R A T I O N S C F I N O R G A N I C C O M P O U N D S
I N S U R F A C E A N D S U 3 S ' J P F A C E SOILS < « G / K 5 )

«.:".*

S A M P L E
NUMBER

SD-01
SD-02
SD-03
SD-04
SD-05
SD-07
SD-03
S0-0°
SO-10
SD-1 2
SD-13

S A M P L E
'NJM3ER

-01
SD-02
SD-03
SD-04
SD-05
SD-07
SD-03
SD-09
SD-13
S D - 1 2
S D - 1 3

S A M P L E
N U " 3 £ R

SD-01
S D - 0 2
SD-33
SD-04
S D - 0 5
SD-07
SD-03
SD-09
SD-10

-12
ji)-1 3

T O T A L

•---i«-i"Lt ieuu=i i jKrAt = _ajii.

T O T A L T O T A L T O T A L
A L U M I S J ^ A R S E N I C 3 A R I U J

7 / 6 4 0
6 / 2 1 0
7 / 3 0 3
3 / 2 5 3
3 / 7 4 3
7/100
9/010
7 / 4 1 3
5 , 0 ? 3
5 / 3 3 0
8/170

T O T A L
C 0 5 A L T

7
11

7
6

13
31

3
8
6
7

28

T O T A L
M A N G A N E S E

99
3 4 8
3 1 S
402
7 7 4

1 / 4 3 0
5 5

4 9 8
2 2 1
4 6 4
864

9.40
6.70

-
6 .30

20.00
2 2 . 0 0

6 . 4 3
13.00
17.00
54 .30

6.10

T O T A L
C O ? P 5 *

41
23

. 30
163
266
2 3 2

17
149
2 3 5

?0
47

T O T A L
M E R C U P Y

*
-
-
-
-
-
-
-
-
-
-

57
53
62

213
234
409

37
200
2^0
605

53

T O T A L
C H R O M I U M

34
19
26

117
33
45
23
20
3 5
99
26

T O T A L
N I C K E L

20
17
13
44
27
31

7
1 3

9
45
33

T
< 3ERYLL IU1 C

1.10
1.00
0.75
1.30
1 .70
1.20
0.35
0.77

-
0 .84
1 .50

T O T A L
IRON

1 5 / 4 0 0
10/200
10*300
1 5 / 3 0 0
1 5 / 5 3 0
13/300
2 4 / 2 0 3

3 / 9 0 0
7 / 4 5 0

17/100
1 4 / 4 0 0

T O T A L TO
S I L V E R SO

1
2

1
3 o
2
2
-
-
2

1
3

T O T A L
L E A D

92
35
76

347
241
436

22
109
2 4 9

1 / 9 3 0
66

TAL
OIUN

14
35
74
55
67
67
70
63
63
03
54

C T A L T O T A L
ADMIUM C A L C I U M

2.70
2.10

-
-
-
-
-
-
-

4.20
-

TO
.MA

1

T O T A L
V A N A D

43
25
28
29
58
57
45
26
51
58
31

2 / 2 9 3
1 /630
6 / 1 9 3

4 1 / 3 0 3
1 / 2 5 0
1 / 2 2 0

4 3 3
3 2 5
5 2 5

11/303
1/710

TAL
3NESIUM

900
1/050
1/100
4 /100

602
560
500
600
349

1 / 8 3 0
765

T O T A L
IUM Z I N C

173
5 3
36

1 /120
124
142

69
43
62

1 /440
138

5 R 3 0 I 8 0 7



Table B-19
33

MY OF C O N C H NT RAT IONS OF I N O R G A N I C C O M P O U N D S
I S S U R F A C E A N D S U 3 S i J R F * C E S O I L S < * G / K G >

A MPLE
tnaER
0
D
D
0
D
S
s
S
s
3

A

ij

0
0
0
0
0
s
s
s
s
3

A
u

D
0
0
D
0
S
S
s
s
s

-14
-15
-16
-17
-13
-01
-02
-03
-04
-05

«.PLE
^9ER

-14
-15
-16
-17
-13
-01
-02
-03
-04
-05

r.PLE
K3ER

-14
-15
-16
-17
-13
-01
-02
-03
-04
-05

TOT
ALU

9
17
16
12
7
7
4
7

21
20

TOT
C33

1

2

AL
"INU*

,343
,600
,900
,600
,260
,943
,960
,330
,303
,303

AL
ALT

q
5
5
3
5
1
-
-
-
-

TOTAL
M A N G

7
1

2
1

2

A N E S E

20
07
66
61
99
61
51
25
44
69

•---SAflHL

TOTAL
AR

1

SEMI

5.00
9.70
9.20

-
-

2.90
4.80
6.9Q
4.50
4.60

TOTAL
COPP

332
43
16
11
23
41
50

134
-

13

TOT
MER

0
0

ER

AL
CUPY

_
-
-
-
-
-
-
.2
.1
-

t ntOI» = iU*l-Att:_iJll.-- — — -------

TOTAL TOTAL TOTAL
C 3ARI

522
32
46
40
60
54
-

33
-
•

TOTAL
CHROWIU

1,060
84
32
25
19
42
17
21
31
32

TOTAL
NIC<EL

367
55
13
7

12
51
-

19
19
-

UM- 3E RYLLIUH C

1 .60
0.82
0.82
0.73
0.33
2.50

-
-
-
~

TOTAL TOTAL
* IRON LEAD

43,
23,
21,
19,
9,
40,
10,
11,
24,
25,

TOTAL
SILVr

2
-
2
-
-
-
-
-
-
-

400 "52
600 136
700 40
300 23
920 73
200 34
306 124
300 153
100 3
200 16

TOTAL
R SODIUM

' 245
68
66
76

115
-
-
-
-
-

ADMIUM

2.50
-
-
-
-
-
-
-
-
~

TOT
CAL

17,
2,
1,
1,
6,
1,

AL
CIU*

903
780
560
450
310
403
-
-
-
•

TOTAL
HAGN

2,
1,
1,

1,

1,

TOTAL
V A N A D I U

119
43
42
34
26
86
22
30
47
46

ESIUM

980
220
070
910
140
753
252
592
746
030

TO
M 71

1,

TAL
NC

690
133
53
35

10C
147
1 o

41 4
43
15
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Table B-19

S U M M A R Y OF CONCENTRATIONS OF INORGANIC COMPOUNDS
IN SURFACE AND SUBSURFACE SOILS (MG/KG)

Li' SAMPLE
NUMBER

,. TP-A
"~" TP-B

TP-C
~.-. TP-D

~~ ' TP-E
TP-F
TP-G

^ TP-H
TP-I
TP-J

'~? TP-K

,- S A M P L E
'-•*! NUM3ER

,'-A
TP-3

J TP-C
TP-D

.-.- TP-£
- TP-F

J TP-G
TP-H

, TP-I
— TP-J

TP-K

^ SAMPLE
NUMBER

• . - , TP-A
— TP-B

TP-C
TP-D

L- TP-E
TP-F

r^ TP-G

i ; TP-H

*~~ TP-I
r« *"J
[~:- . P - K, : * r *

T O T A L
ALUMINUM

3 x 2 1 0
1 3 x 3 0 0

6 x 3 3 0
7x490
3 x 2 5 0
7 x 7 2 0

10x400
1 2 x 5 0 0

1 x 7 2 0
11x400

7x270

T O T A L
C 0 3 A L T

16
27
12
11

8
3

11
9
2

11
22

T O T A L
M A N G A N E S E

5 5 9
490
289
2 3 5

96
135
133
257

86
330
303

•---5 *HHLh

T O T A L
A R S E N I C

0.96
9.30

56.00
-
-

8.30
3.00
9.30

-
-

6.90

TOTAL
C O P P E R

169
851

.1x400
95

136
103

73
100

14
44

134

T O T A L
M E R C U R Y

.
0.4
0.9

-
0.2
0.2
0.6
1.4

-
-
-

lltDI A=l t

TOTAL
9ARIUM

-
134
263

69
67

126
173
159

16
156
344

T O T A L
CHROMIUM

20
1x990

153
137

24
95

101
93

4
34

476

T O T A L
NICKEL

16
1x670

207
173

12
75
83

150
140

17
90

i I _^1 I ^iUi

T O T A L
9ERYLLI

31.00
1.40
0.97
0.67
0.65

-
1.40

-
1.10

-
1.40

TOTAL
IRON

14x600
47x700
28x900
25x600
15x600
23x500
3 0 x 5 0 0
2 3 x 9 0 0

2x600
2 7 x 5 0 0
36x000

u ————— — -

T O T A L T O T A L
UM C A D M I U M C A L C I U M

-
4.20
2.70
2.60
2.90
7.00

10
3.10

-
-

4.50

T O T A L i
LEAD

107
1x140

569
96

141
396
232
312

45
401

5x010

T O T A L T O T A L T O T A L
SILVER - SO

-
-

17
-
-
-
2
-
-
-
-

DIUM V A N A D

19 34
230 64
113 413
101 25

59 31
263 48

81 79
127 62
273 3.8

40 44
69 62

2 6 9
5 0 x 7 0 0
3 2 x 4 0 0
15x000

6x013
3 x 1 9 3
6x190

11x003
221x000

1x870
8 x 2 2 0

T O T A L
M A G N E S I U M

443
2x300
1x520
1x020

669
527

1 x 3 6 0
1x260
4 x 2 0 0

619
1x051

T O T A L
IUM ZINC

77
5 3 2
302

71
241
466
939
479

99
145

1x440

TR J u 309



Table B-19

OF CONCENTRATIONS OF INORGANIC COMPOUNDS
IN SURFACE AND S U B S U R F A C E SOILS (MG/KG)

AMPLE
UM9ER

P-L
P-MO
P-.11
P-M2
P-M3
P-NO
P-N1
P-0
P-P
P-Q
P-RO

'AMPLE
UM8ER

P-L
P-MO
P-M1
P-M2
P-M3
P-NO
P-N1
P-0
p-p
P-Q
P-RO

AMPLE
UM8ER

P-L
P-MO
P-M1
P-M2
P-M3
P-NO
P-N1
P-0
P-P
P-Q
P-RO

T O T A L
ALUMINUM

3 / 9 5 0
6/400
6 x 2 3 0
9 / 3 8 0
3 / 4 2 0

11/300
7 / 2 3 0
9 /000

10/100
10,300

7/030

TOTAL
C 0 3 A L T

3
16
11
13
50

3
16
40
18
20
24

T O T A L
MANGANESE

133
701

44
762
669
103
132
2 4 8
534
361

1/140

•---5 AHKLt

TOTAL
A R S E N I C

11.00
20.00

166.00
10.00
32.00
23.00

6.30
-

21.00
21.00
62.00

TOTAL T
COPPER C

38
181

33
1/140

409
124

15
50

781
1 39
76

T O T A L
MERCURY

0.3
1.2
0.3
0.3
0.4
0.3

•
0.2
1.1
0.2
0.3

71 1 D 1 A = I t

TOTAL
9 A R I U H

262
268
294
269
350
302

45
86

794
6/370
1/670

OTAL
HROHIUM

22«
324

19
1/190

277
38
37
16
35

1/340
101

T O T A L
NIC<EL

268
1/060

32
1/280

225
77
13
24
72

652
63

b i _n i.iuiL- —

TOTAL
BERYLL IUM

0.64
1.30
2.00
1.50
1.70
2
2
0

1
1

.20

.10

.37
-

.40

.20

TOTAL
IRON

12/
31/
23,

117,
83,
27,
60,
17,
53,
39,
65,

T O T A L
SILVER

-
-
-
-
-
-
-
-
5
-
•

100
400
700
000
500
300
700
000
300
500
800

TOT
• SOD

2,
2,

3,

TOTAL TOTAL
C A D M I U M C A L C I U M

9,360
5.00 27/700

3 / 6 6 0
4 1 / 2 0 0

4.40 5 3 / 3 0 0

3.
-

50
-

39
10
19

TOTAL
L

1

2

AL
IUM

305
256
326
450
020
190
140
143
230
915
933

EAD

,040
583

23
244
549
482

13
26

,710
530
503

18

1
23
25

146

TOTAL

,800
1

/2
52
20

,,000
,900
,000

M A G N E S I U M

TOTAL
VANAD

30
109

89
40
55
78
71
31
28
79
36

i

996
2,170

697
6,310
2,220
1/690

519
597

2/140
2,140
3,810

T O T A
IUH ZINC

13

L

9
10300
1,

2,

430
53
82
52

6
6

2
5
2
5
5

420
512

1,

* R ̂  :' ' !3 n o u i

020

8 !1 0



Table B-19
41

SUMMARY OF CONCENTRATIONS OF INORGANIC COMPOUNDS
IN S U R F A C E AND SUBSURFACE SOILS (MG/KG)

S A M P L E
NUMBER

TP-R1
T?-S
TP-T
TP-U
TP-V
TP-W
TP-X
TP-Y

SAMPLE
NUMBER

TP-R1
TP-S
TP-T
TP-U
TP-V
TP-W
TP-X
TP-Y

S A M P L E
NUM3ER

TP-R1
TP-S
TP-T
TP-U
TP-V
TP-W
TP-X
TP-Y

T O T A L
ALUMINUM

H/700
12/000
11/000

4/110
5 / 6 7 0
3/170
a / 1 5 0

14/500

TOTAL
C 0 3 A L T

7
34

6
<9
3

59
-
6

T O T A L
M A N G A N E S E

269
336
167
144
393

1/220
34

130

- - - S A M P L E

TOTAL
ARSENIC

7.30
46.00

10.40
10.60
1.10
5.23

TOTAL
C O P P E R

333
39

142
30

137
1*790

13
16

T O T A L
M E R C U R Y

-
-

1.6
-

1.2
0.6

-
-

M E D I A = T E S T _ P I T _ S O I L ———————— —

T O T A L T O T A L T O T A L
3A?IUM 3ERYLLIUH CADMIUM

633 - 4.10
36 1.20

307 0.98 5.30
50 1.10

1/140
2 / 5 1 0

31 0,90
52 0.90

T O T A L TOTAL TOTAL TO
C H R O M I U M

76
45
79
16
66
-

24
25

T O T A L
NICKEL

1

4 / 5

54
47
36
19
63
30

9
12

IRON

23/
30/
22/
24/
89/
72r
25/
22/

T O T A L
SILVE

-
-
-
-
-
-
-
-

400
200
200
300
900
400
500
900

R

LEAD

13/

1/
1,

T O T A L
SODIUM

339
131
198

33
620
362
227
229

600
194
472

8
130
940

7
14

MA

TOTAL
V A N

1

3

ADI

55
37
48
33
40
38
44
39

T O T A L
CALCIUM

56 /500
10/600
12/100

1 /360
36 /500
1 9 / 5 0 0

213
430

TAL
G S E S I U M

2 /470
1/590

956
253

2/020
2 /420

664
1,050

T O T A L
UM ZINC

1

1
1

/790
319
7Q9

39
/820
/710

36
53

A R 3 0 I 8
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C-15 Roadway wetlands July 1994
C-16 Roadway wetlands on January 9, 1995
C-17 Roadway wetlands on January 22, 1995

ATTACHMENT 1

Routine Onsite Determination Method Data Forms
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APPENDIX C
KANE AND LOMBARD SUPERFUND SITE

PHASE II ECOLOGICAL ASSESSMENT AREA WETLANDS DELINEATION REPORT

1.0 INTRODUCTION

This report presents the findings of a wetlands delineation conducted by Harding Lawson Associates
(HLA) for the Kane and Lombard Superfund Site [Superfund Site) Phase II Ecological Assessment Area
(Phase II EAA). the Superfund Site, is located near the intersection of Kane and Lombard Streets in
the City of Baltimore, Maryland. A site location map is presented hi Figure C-l.

The purpose of HLA's investigation was to delineate and survey the wetland areas within the Phase II
EAA originally identified by the Phase I Baseline Ecological Assessment (HLA August 30, 1994). To
support the ecological evaluation of the Phase II EAA all areas identified as having wetland habitat
functions were delineated. No determination was made as to the regulatory or jurisdictional status of
the delineated wetland areas.

The Phase II EAA includes the Superfund Site, the athletic fields to the east of the site, the wetlands
immediately adjacent to the west of the site, the area to the north of the site between East Lombard
Street and the Conrail railroad yard, the stormwater drain system running north to its terminus at
Herring Run and a portion of Herring Run upstream and downstream of the stormwater drainage
discharge. The Phase II EAA is shown in Figure C-2.
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2.0 METHOD OF INVESTIGATION

Wetland field work was performed on November 16 and 17 and December 1 and 2, 1994.

Herring Run Wetlands

Because of physical limitations encountered with delineating and surveying within the Herring Run
stream channel, the wetland habitat types and boundaries associated with this area were identified and
demarcated using aerial photographs, US Fish and Wildlife Service (FWSJ National Wetland Inventory
(NWI) mapping and a visual survey of the stream channel within the Phase II EAA.

Formal Wetland Delineation

The remaining wetland areas within the Phase II EAA were delineated using field and reporting
guidelines specified by the 1987 US Army Corps of Engineers (USACOE) Wetlands Delineation
Manual, Technical Report Y-87-1 (WDM). The methodologies outlined in the WDM are summarized
below.

The following three parameters are diagnostic of wetlands: (1) the land is dominated by hydrophytic
vegetation; (2) the substrate is undrained hydric soil; and f3) the substrate is saturated with
groundwater or flooded for part of the growing season each year. All three parameters must be
present for an area to be identified as wetlands, unless abnormal circumstances [i.e., disturbed areas,
newly created wetlands, red parent material soils) are determined to be present.

Soils, vegetation, and hydrology were evaluated at 189 locations and the wetland boundaries were
flagged and surveyed as shown in Figure C-4 using the parameters outlined below. Supporting data
for the wetlands delineation were documented for seven of the flagged locations (W9, W21, W44, W76,
W112, R5/R6, and R28). The WDM requires data to be documented at "representative observation
points." These observation points are points along the delineation line at which the apparent
characteristics of the entire community are represented. The seven data points documented for this
delineation were representative of vegetation or soil changes within the Phase II EAA. Upland and
wetland photographs of these data points are shown in Photographs C-l through C-14 and the
locations and directions of the photographs is displayed in Figure C-7. The field data was documented
on the Routine Onsite Determination Method Data Forms included in this report and is summarized in
the Summary of Results (Section 3.0).

2.1 Vegetation

A hydrophyte is any plant "growing in water, soil, or on a substrate that is at least periodically
deficient of oxygen as a result of excessive water content" (WDM.1987). Since most plant species
tolerate a range of growing conditions, individual species are not restricted to either wetland or upland
communities. The US Department of the Interior, Fish and Wildlife Service (USFWS) has developed a
classification scheme that assigns species to wetland indicator classes according to the following rule:
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Classification % Occurrence in Wetlands

Obligate (OBL) > 99
Facultative Wet (FACW) 67 - 99
Facultative [FAG) 34 - 66
Facultative Upland (FACU) 1 - 33
Upland (UPL) < 1

Pluses or minuses given with these classifications indicate a tendency toward the wetter ( + ) or drier
(-) end of the scale. For example, FACW + would indicate a greater occurrence in wetlands (toward
the OBL end of the scale), while FACW- would indicate a decreased occurrence in wetlands (toward
the UPL portion of the scale].

The indicator status of specific species are presented in the 1988 USFWS publication, National List of
Plant Species That Occur in Wetlands (National Wetland Plant List). Hydrophytic vegetation is present
if greater than 50 percent of the dominant plant species from all strata (canopy, shrub, sapling, and
herbaceous] are OBL, FACW, and/or FAC (including FACW+, FACW-, FAC + , and FAC- species).
When 50 percent or more of the dominant species are FACU and/or UPL and hydric soils and wetland
hydrology are present, the area is also considered to have hydrophytic vegetation. As defined by the
WDM, if hydric soils and wetland hydrology are lacking and normal circumstances exist, then an area
is considered to be upland.

For this investigation, the dominance of plant species was determined by recording the vegetative
cover class (based on percent areal cover) within a plot. Results are discussed in the following section.

2.2 Soils

A hand-held auger was used for sampling soil to determine the presence of hydric soil indicators such
as low chroma colors, mottling, organic accumulation and high water table. Soils are generally
examined to a minimum depth of 18 inches. Hydric conditions for mineral soils with low to moderate
organic content are most commonly demonstrated by gleying and mottling. Mineral soils are
examined with a Munsell Soil Color Chart (Kollmorgen Corp, 1985). These soils are considered hydric
when they are gleyed or when the top of the B horizon has chroma of two or less if mottling is
present, or chroma of one or less if no mottling is present. Low chroma numbers are an index of the
degree of soil reduction as a result of anaerobic soil conditions.

Hydric mineral soils derived from red parent materials may lack the low chroma colors characteristic
of most hydric mineral soils. In these soils, the hue is redder than 10 YR because of parent materials
that remain red after citrate-dithionite extraction, so the low chroma requirement for hydric soil is
waived (USDA Soil Conservation Service, 1982). Wetland soils derived from red parent material were
encountered during this investigation (Section 3.2).

These criteria allow most soils to be classified as either hydric or nonhydric. Hydric soils that have
been effectively drained may, however, still show low chroma colors but are no longer considered to
be hydric because they lack the hydrology. Low chroma may not be used as an indicator of hydric
soils in those soils that are sandy, or deeply colored as a result of their parent materials, or have
recently been formed (i.e., alluvial). These soils are evaluated more carefully for other indicators of
hydrologic influences as outlined in WDM. Results of this investigation are discussed in the following
section.
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2.3 Hydrology

Wetland hydrology encompasses the hydrologic characteristics of areas that are inundated or have
saturated soils for sufficient duration to support hydrophytic vegetation. Of the three technical
criteria, wetland hydrology is generally the least exact and most difficult to establish in the field due to
annual, seasonal, and daily fluctuations. Indicators of wetland hydrology may be divided into recorded
data and field data. Recorded data may be obtained from aerial photographs, soil surveys, historical
data, floodplain delineations, and tide or stream gauges. In the field, wetland hydrology may be
evidenced by visual observation of saturation, inundation, or depth to standing water. However, it is
not necessary to directly demonstrate the hydrology. Other field indicators of wetland hydrology
include morphological plant adaptations, oxidized live root channels, water marks, surface scouring,
water-stained leaves, sediment deposits, drift lines, and moss lines. Unless an area has been
hydrologically modified, the hydrologic parameter may also be inferred from the soil profile. Results
of this investigation are discussed in the following section.
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3.0 RESULTS OF INVESTIGATION

Approximately 4 acres of wetlands were identified within the Phase II EAA. The identified wetland
areas are shown in Figure C-4. Figure C-8 shows the detailed boundaries of the delineated wetlands.
A description of identified wetland habitat types is presented in Section 4.0.

Herring Run Wetlands

As discussed earlier, wetlands associated with Herring Run were identified and demarcated using aerial
photographs, US Fish and Wildlife Service (FWS) National Wetland Inventory (NWI) mapping and a
visual survey of the stream channel within the Phase II EAA. The three riverine wetland habitat types
listed below were identified within the Herring Run Stream channel:

• Riverine Lower Perennial Unconsolidated Bottom Permanent (R2UB1/2/3/H)
• Riverine Lower Perennial Beach/Bar Intermittently Seasonal (R2BB1/2C)
• Riverine Lower Perennial Beach/Bar Intermittently Flooded (R2BBJ)

The vegetation along the banks of Herring Run is dominated by herbaceous species during the growing
season. At the time of HLA's survey, the vegetation within this wetland habitat had been severely
disturbed by what is assumed to have been recent seasonal flooding. The above ground parts of most
of the vegetation within the Herring Run channel had been washed away or covered by accumulated
leaf Utter, often two to three feet thick.

Formal Wetland Delineation

Soils, vegetation, and hydrology were evaluated at 189 locations. These locations were flagged and
surveyed to provide the wetland boundary as shown in Figure C-4. Supporting data for the wetlands
delineation were documented for seven of the flagged locations (W9, W21, W44, W76, W112, R5/R6,
and R28] in accordance with the WDM, Supporting field documentation is presented on the Routine
Onsite Determination Data Forms presented with this report and is summarized below.

The field data sheets presented with this report provide documentation of field conditions at locations
representative of the flagged wetland boundary. To document conditions on both sides of the
delineation line, a data form was completed for the upland side of the boundary as well as the
wetland side. Copies of both the wetland and the upland data forms are provided included in this
report.

The formal wetland delineation of the Phase II EAA identified several wetland areas. Wetlands were
delineated adjacent to the west of the Superfund Site boundary and adjacent to the western and
northern side of the PICORP facility.
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3.1 Vegetation

The vegetation throughout much of the wetlands adjacent to the north of the PICORP facility is
dominated by Phragmites australis (common reed) and can be characterized as palustrine emergent.
This species is designated by the National List of Plant Species That Occur in Wetlands - Northeast as
FACW,

In wetland areas with distinct flow channels, the vegetation is generally dominated by Acer
saccharinum (silver maple) and SaJix nigra (black willow) and is characterized as a riverine
intermittent streambed wetland. These species are designated as FACW.

The wetland areas adjacent to the Superfund Site are dominated in the southern portion by SoJix
nigra, Phragmites australis, and Typha latifolia (common cattail). The remainder of this wetland area
is dominated by Typha latifolia, Carex spp. (rush species), and Solidago spp. (goldenrod species).

3.2 Soils

The US Department of Agriculture, Soil Conservation Service (SCS) has not developed a Soils Survey
for the City of Baltimore, but the soils are mapped for adjacent Baltimore County, which borders the
eastern corner of the Phase II EAA. A map with the soil types of adjacent Baltimore County is shown
in Figure C-5. By extrapolating the soil types across the county line, at least three soil types can be
identified as likely to exist within the Phase II EAA: alluvial land, made land, and loamy and clayey
land.

Alluvial land is mapped along Herring Run and consists of soil material washed from uplands and
deposited along the floodplain area of Herring Run. Made land consists of land areas that have been
created by man and exists on the Superfund Site and PICORP property. Loamy and clayey land
consists mainly of nearly level to steep very old clay deposits overlain by more recent deposits of
sandy loam, loam, or silt loam. The loamy mantle rests abruptly over clay that is very plastic and
sticky and characterized by poor stability.

Low chroma and mottled soils were found in most of the wetland areas throughout the study area.
Clay soils were identified close to the surface at a majority of the wetland sampling points.

Soils associated with red parent material were identified in the wetland area adjacent to the west of
the Superfund Site and wetland areas west and north of the PICORP facility. A mound of red soil
approximately 25 feet high is located west of the PICORP facility. Erosion channels from this mound
were observed draining into the intermittent stream channel adjacent to the western side of the
PICORP facility. The mound itself appeared to be manmade. The sediments associated with these red
parent material soils were sometimes lacking the low chroma colors characteristic of most hydric
mineral soils. As discussed earlier, it is not unusual for the low chroma requirement for hydric soils
to be lacking in wetland soils from these red parent materials.

Red soil colors have not been described in any of the three soil types identified as most likely existing
in the Phase II EAA. The Soil Survey for Baltimore County was examined and none of the soils
occurring on the nearby County border were described as being dominated by red colors.
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3.3 Hydrology

The wetlands delineated adjacent to the Superfund Site and the PICORP facility were separated into
two drainage areas as discussed below.

The first drainage area includes the wetland areas adjacent to the Roadway property and to the west of
the Superfund Site. These wetlands are demarcated by depressed areas or channels contained on all
sides by uplands with slopes draining runoff into the area (Figure C-6 shows the topography of the
Phase II EAA), Surface water runs off into these areas from the high school property to the south,
from the Superfund Site to the east, from the Roadway parking lot to the west, and from East
Lombard Street to the north. Standing water and some slowly flowing water were observed in this
wetland area during wetlands delineation field activities. Water which collects in this area is
channeled through a culvert under East Lombard Street and continues as an intermittent stream on
the west and northern side of the PICORP facility. Additional runoff enters the intermittent stream
channel from the Conrail Railroad Yard [Railroad Yard) to the north and west and from the PICORP
facility. The intermittent stream channel drains into an excavated drainage basin on the northern side
of the PICORP facility and then enters the underground stormwater drainage system flowing north
under the Conrail railroad yard.

The second drainage area is located in the eastern portion of the north side of the PICORP facility. In
this area runoff from the PICORP facility collects in a wetland area contained by a manmade berm
(Figure C-4). Drainage from this bermed area is channeled northwest along North Point Boulevard and
into a stormwater drain. Standing water was seen in this bermed area behind PICORP during the
wetland delineation field activities. An intermittent stream adjacent to the Railroad Yard (Figure C-4)
receives runoff from the railroad Yard and channels the flow into the same drain on North Point
Boulevard which receives drainage from the bermed area adjacent to the PICORP facility.

Observed hydric indicators included a sediment layer overlaying the soils in drainage channels,
oxidized root channels, water marks, surface scouring, and water-stained leaves. Soils were saturated
between 0 and 4 inches from the surface and a surficial silt line could be seen on the bases of many
plants in this area, indicating intermittent flowing water. A more detailed discussion of the drainage
within the Phase II EAA is presented in the Phase II EAA Stormwater Drainage System Investigation
Results report (Appendix F).
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4.0 WETLAND HABITAT TYPES

Five wetland habitat types were identified within the Phase II EAA: three riverine wetland habitats at
Herring Run, two of which were identified in the National Wetlands Inventory Map, and a riverine
wetland habitat and a palustrine habitat, both adjacent to the PICORP facility. Each wetland type is
described below and shown in Figure C-4.

4.1 Palustrine

The palustrine wetland type is described as nontidal wetlands dominated by trees, shrubs, persistent
emergents, emergent mosses or lichens, and all such wetlands that occur in tidal areas where salinity
due to ocean-derived salts is below 0.5 parts per thousand. This includes wetlands lacking such
vegetation but with all of the following four characteristics: areas less than 20 acres in size; active
wave-formed or bedrock shoreline features lacking; water depth in the deepest part of basin less than
six feet at low water; and salinity due to ocean-derived salts less than 0.5 parts per thousand. The
palustrine ecological system is bound by either uplands or another wetland system. Palustrine
wetlands can be situated shoreward of lakes, river channels, or estuaries; on river floodplains; in
isolated catchments; or on slopes (Cowardin et al., 1979).

The only palustrine wetland habitat found within the Phase II EAA was palustrine emergent (PEM).
PEM wetlands consist of a palustrine ecological system usually dominated by perennial plants,
characterized by erect, rooted, herbaceous hydrophytes, excluding mosses and lichens. Vegetation is
present for most of the growing season in most years (Cowardin et al., 1979).

PEM wetlands are found adjacent to the northern slope and the western side of the PICORP facility.
PEM wetlands were also identified adjacent to the west side of the Superfund Site. PEM wetlands
make up approximately 1.5 acres and 3 percent of the Phase II EAA land area.

4.2 Riverine

Riverine wetland ecological systems include all wetlands and deepwater habitats contained within a
channel with a salinity less than 0.5 parts per thousand. The riverine system is bound by uplands on
the landward side, or by wetlands dominated by trees, shrubs, persistent emergents, emergent mosses,
or lichens. The riverine system terminates at the downstream end where the concentration of ocean-
derived salts in the water exceeds 0.5 parts per thousand during the period of annual average low
flow, or where the channel enters a lake. It terminates at the upstream end where tributary streams
originate, or where the channel leaves a lake (Cowardin et al., 1979).

4.2.1 Riverine Intermittent Streambed (R4SB)

R4SB wetlands consist of a riverine ecological system where the channel contains flowing water for
only part of the year. When water is not flowing in the channel, it may remain in isolated pools or
surface water may be absent (Cowardin et al., 1979), The vegetation in this wetland type was
dominated by Phragmites australis.
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R4SB wetlands occur adjacent to the PICORP facility and where water flows through an intermittent
stream channel and eventually flows into the stormwater drainage system and under the Conrail
railroad yard. This wetland type makes up approximately 0.5 acre and 2 percent of the Phase II EAA
land area.

4.2.2 Riverine Lower Perennial Unconsolidated Bottom Permanent (R2UB1/2/3/H)

R2UB1/2/3/H wetlands consist of a riverine ecological system with a low gradient and a slow water
velocity. The substrate consists of sand, gravel, and mud. These wetland areas remain flooded
throughout the year in all years.

This wetland type defines the area of Herring Run where permanent flow occupies the stream
channel. Approximately 1,800 linear feet of R2UB1/2/3/H wetlands traverse the Phase II EAA.

4.2.3 Riverine Lower Perennial Beach/Bar Intermittently Seasonal (R2BB1/2C)

R2BBC wetlands consist of a riverine ecological system where the gradient is low and water velocity is
slow. There is no tidal influence, and some water flows throughout the year. The wetland is
inundated most years for two weeks or more during the growing season, and usually dry by the end of
the growing season. The substrate consists mainly of sand and mud. Oxygen deficits may sometimes
occur. The fauna is composed mostly of species that reach their maximum abundance in still water
and true planktonic organisms are common. The floodplain is well developed [Cowardin et al., 1979).

This wetland type occurs at Herring Run in the area of the 195 overpass. R2BBC wetlands make up
approximately 0.5 acres and 1 percent of the Phase II EAA land area.

4.2.4 Riverine Lower Perennial Beach/Bar Intermittently Flooded (R2BBJ)

R2BBJ wetlands consist of a riverine ecological system where the gradient is low and water velocity is
slow. There is no tidal influence, and some water flows throughout the year. The wetland is nearly
permanently flooded and exposed only during drought conditions. The substrate consists mainly of
sand and mud. Oxygen deficits may sometimes occur. The fauna is composed mostly of species that
reach their maximum abundance in still water and true planktonic organisms are common. The
floodplain is well developed (Cowardin et a!., 1979).

R2BBJ wetlands occur at Herring Run east of the Interstate 95 overpass. This wetland type makes up
approximately 0.5 acres and 1 percent of the Phase II EAA land area.
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5.0 POST-INVESTIGATION ACTIVITIES

In January 1995, HLA field personnel observed that much of the palustrine emergent wetland habitat
on the Roadway property was severely disturbed by excavation activities in that area. The excavation
activities were focused within the OU-2 Study Area in the eastern portion of the wetland area adjacent
to the Superfund Site. The activities appear to have included removal of the vegetation and the top
layer of soil. Photograph-15 shows this area prior to the excavation activities. Photograph C-16
shows the wetlands on January 9, 1995, while excavation activities were still on-going. Photograph
C-17 shows the property on January 22, 1995, after activities appear to have been completed. Field
observations identified straw placed in excavated areas and it appears as if seed and fertilizer had been
applied.
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6.0 SUMMARY AND CONCLUSIONS

Approximately 4 acres of wetlands were identified within the Phase II Ecological Assessment Area.
The lowland area between the Superfund Site and the Roadway Express facility, the intermittent
stream channels located along the western and north portion of the PICORP property, the bermed area
to the north of the PICORP facility, and Herring Run all meet the vegetation, soils, and hydrology
criteria for wetland habitats.

As discussed in Section 5.0, the wetlands located on the Roadway Express Inc. property have been
altered since this investigation. The excavation and removal of wetland vegetation and soils from this
area may have a long term effect on the function of this area.
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PHOTOGRAPH C-1

W9 Wetland on left, Upland on right

Pholo^rnph locations and directions of viow show



PHOTOGRAPH C-2

W21 Wetland

PHOTOGRAPH C-3

W21 Upland

Photograph locations nnd diriu:Lions of viow C)



PHOTOGRAPH C-4

W44 Wetland

PHOTOGRAPH C-5

W44 Upland

Photograph locations and directions of vmw shown on 1 p h Q



PHOTOGRAPH C-7

W76 Upland

PHOTOGRAPH C-6

W76 Wetland

Pholouniph locations ;md directions of viow shown on Kiinm; C"-(i a O O fM r\ o i*



PHOTOGRAPH C-8

W112 Wetland

PHOTOGRAPH C-9

W112 Upland

Photograph locations nnd dmsctions of viow shown on l''igw-»p-p,-. ,



PHOTOGRAPH C-10

R5/R6 Wetland

PHOTOGRAPH CM 1

R5 Upland

'holograph locations and directions of viuw shown on Figurf^fvj |j f] Lj, J



m -fs,'. '<:

'. ,-J.,. / •

PHOTOGRAPH C-12

R6 Upland

PHOTOGRAPH C-13

R28 Wetland

Photograpli locnlions ;md dirci ' l ions of view shown on I ' i^un; ( I - f i



PHOTOGRAPH C-14

R28 Upland

PHOTOGRAPH C-15

Roadway Wetlands in July 1994

('holograph locations and directions of view shown on Ki^uru (a^O Of. 1 C1 h



PHOTOGRAPH C-16

Roadway Wetlands on January 9, 1995

PHOTOGRAPH C-17

Roadway Wetlands on January 22, 1995

Photograph locations and directions ol vit;w shown on 1'iguru C-(i
A R 3 0 I 8 k 6
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istlgator(s)

DATA FORM
ROUTINE ONSITE DETERMINATION METHOD1

: AIC.« S- FiVio ^ AnJ-rg^ 3". CKarVrW Qato: . ll/U^M _. _____
&*~orte; — KV<. fr Uffhfrr^ ——————————— State: ^D County: gaVH*Qr<. C{hi
Ilcant/Owner: ———————————————————— Plant Community- */Name: . W^ Fa\.,\f rnfrfc.
9; H a more detailed site description is necessary, use the back of data form or a Held notebook.

normal environmental conditions exist at the plant community?
i x No ___ (If no, explain on back)
(the vegetation, soils, and/or hydrology been significantly disturbed?
i ___ No X (It yes, explain on back)

sminant Plant Species
PVrtmmtVJ' aurV-rdli

) U

3. . -
4,
5.

7.

9.
0

VEGETATION
Indicator Indicator
Status Stratum Dominant Plant Species Status Stratum

ix PAcW H 11
12
1^
1^
15
15
17
18
1Q
?n

<,/
Percent of dominant species that are OBL, FACW, and/or FAC inO L
la the hydrophytic vegetation criterion met? Yes No
Rgt'-nale: ^P0 L '

SOILS
Series/phase: /^^jg \ft*d y Fi'U___________ Subgroup:2 -
is the soil on the hydric soils list? Yes ___ No ___ Undetermined
Is the soil a Histosol? Yes ____ No ___*L_ Histic epipedon present? Yes
Is the soil: Mottled? Yes_^__ No ___ Gleyed? Yes ___ No
Matrix Color: M" &U-'C*'QV^Aj H-t^'tffrV'Mottle Colors:
Other hydric soil indicators:
Is the hydric soil criterion met? Yes
Rationale: tow cro^g _j>VV\ »

HYDROLOGY
Is the ground surface inundated? Yes ^ No ____ Suriace water depth:
Is the soil saturated? Yes X No ___
Depth to free-standing water in piVsoil probe hole:
List other field evidence of surface inundation or soil saturation.

Is the wetland hydrology criterion met? Yes _X__ No
Rationale: T)^*WV $-\au* cVc^r.^lt c^A

JURISDICT10NAL DETERMINATION AND RATIONALE

Is the plant community a wetland? Yes _K__ No
Rationalg for jurisdictionai decision:

VJ

Jata form can be used for the Hydric Soil Assessment Procedure and the Plant Communrty
Kssessment Procedure.

2 Classification according to "Soil Taxonomy."

5-3 AR3



r*ld Investigators):

DATA FORM
ROUTINE ONSITE DETERMINATION METHOD1

Date:

State: Count:
1 opIIcant/Owner: Plant Community */Name: \J*\&n& M*

not«ofe; H a more detailed site description is necessary, use the back of data form or a field ndtebook.

Do normal environmental conditions exist at the plant communrty?
Yes ^ No ___ {If no, explain on back)
Has the vegetation.^oils, and/or hydrology been significantly disturbed?
Yea ___ No A {H yes, explain on back)

Dominant Plant Species

VEGETATION
Indicator
Status Stratum Dominant Plant Species

Indicator
Status Stratum

1 Low.' tarn •+*•

T" I -•^ 1 1 ,*« **iAtf r «.
4 Mfl ui*is!rt\l^<' .
j;

6.

7,

9. . _.. _...

Percent of dominant
tla the hydrophytic ve

*~J

h*dca fJLctj 5
twfara — H
ftuuJ-ri^V;«L £>cu -£
S^rac \t\yu PAC S
J

species that are OBL, FACW, an<
gelation criterion met? Yes
9 /e S"n*t»'£.r FA-C j r€jr-

»

11

1*3

1"*
lx

1^
1«
17
18
19
2n

i/or FAC 5*/*
No XT

o-"C u f> ic . A J -Tfl$O£/
t I

Series/phase:
Is the soil on the hydric soils list? Yes
Is the soil a Histosol? Yes ___ No _
Is the soil: Mottled? Yes
Matrix Color: °~

/Ft (I
SOILS

No
— Subgroup:2
Undetermined

Histic epipedon present? Yes _
GIeyed?'Yes___ No V

NoX

Mettle Colors:
Other hydric soil indicators: —————
Is the hydric soil criterion met? Yes
Rationale: M& V*. A^<- /'*»0 i

No

Is the ground surface inundated? Yes
Is the soil saturated? Yes No

HYDROLOGY
No X Surface water depth:

Depth to free-standing water in pit/soil probe hole: N0*^——
List other field evidence of surface inundation or soil saturation.

Is the wetland hydrology criterion met? Yes
Rationale: T/?<? •>£- k^-'i^^^- u^>V .j.

Is the plant community a wetland? Yes
Rationale for jurisdictional decision: fr-

JURISDICTIONAL DETERMINATION AND RATIONALE

No >'
r > / en • i •

"
1 This data form can be used for the Hydric Soil Assessment Procedure and the Plant Communrty

Assessment Procedure.
2 Classification according to "Soil Taxonomy."

5-3 A R 3 0 181*9



^sttgator(s
rte:——

>:-&L

DATA FORM
ROUTINE ONSITE DETERMINATION METHOD1

Date:
Stale:

illcant/Owner:
County:

Plant Community *;"Name:
e: H a more detailed site description is necessary, use the back of data form or a field notebook.

normal environmental conditions exist at the plant community?
j X No ___ (If no, explain on back)
s the vegetation, soils, and/or hydrology been significantly disturbed?
s ___ No X (H yes, explain on back)

ominant Plant Species

VEGETATION
Indicator
Status Stratum Dominant Plant Species

/ Ff
SOILS

Series/phase: ——r\*4g, '"
Is the soil on the hydric soils list? Yes
Is the soil a Histosol? Yea No
ts the soil: Mottled? Yes X No
Matrix Color: 0-u" ?.5Yft H/a \i-\1*\{

No
-Subgroup:2 ———
Undetermined x

Indicator
Status Stratum

i P\\ro,a-M4*j- aujVmU-r f AcW
> V i twWA^m fien^o-hj^ FAC
i
4
>;
R

7

9
n
3ercent of dominant species that are OBL, FACW
3, the hydrophytic vegetation criterion met? Yes
Rational"- ^^ TACW -r^citr . V'Xo.-

H 11
5" 12.

15.

17.
18. .
19
20.

, and/or FAC 'y NO
r\ . .%. d-tr\-*-*.-Vvj

°I*X
^ <7 . 1

r*- 'U-Au f o^^* J '* ;

•3

Other hydric soil indicators: —————
Is the hydric soil criterion met?^ Yes
Rationale: LC.U; cror^ft u<vVV

__ Histic epipedon present? Yes
_Gleyed? Yes___ No
0 Mettle Cclors: SYRS/?,

No

No

HYDROLOGY

la the ground surface inundated? Yes X No ___ Surface water depth:
Is the soil saturated? Yes __y_ No ___
Depth to free-standing water in prl/soi! probe hole: _„——————————————
List other field evidence of surface inundation or soil saturation.

Is the wetland hydrology criterion met? Yes
Rationale: Sv-u^Ajna u/a4? r "-^^if^r

JURISDICTIONAL DETERMINATION AND RATIONALE

Is the plant community a wetland? Yes _X
Rationale for jurisdictional decision: J^L

No
i' K j rJ rog inaicatPr-4

'" data form can b« used for the Hydric Soil Assessment Pfccedure and the Plant Communrty
.„ oessment Procedure.

2 Classification according to "Soil Taxonomy."

5-3
A R S u ' f l S G



-leld Investlgator(s):
•reject/Site: Ka<\£. &•

DATA FORM
ROUTINE ONSITE DETERMINATION METHOD1

Date:
Slate: County:

Plant Community l/TJame: w^pllcant/Owner: . . . . > .. ____________
Vote; If a more detailed site description is necessary, use the back of data form or a field notebook

?o normal environmental conditions exist at the plant community?
<es V No ___ (If no, explain on back)

'"T*1—— , ~—————
the vegetation-soils, and/or hydrology been significantly disturbed?

Yes ___ No \ (H yes, explain on back)

VEGETATION
Indicator Indicator

Dominant Plant Species Status Stratum Dominant Plant Species Status Stratum

2 pn/Av
i EUu
4. ""^
K. Lortii

R /VHm

7.

9.

10

W drtrtJutenVat* FACU- 0
f i-*ri-Kn« T/Acu O

3 nur <S"->a us^i-fo\ia r ACu O
l l \ i i - f^A^ 'Ml 1 ir aUiiqfc&OMpnf \s rncu- tl

ill i — A^i i U:ira Ta-rar(Cft tACU n
m canaJLenj-t FAru H

11
12
T5

I'1
1=:
1«
17
1s

19
2n

•'ercent of dominant species that are OBL, FACW, and/or FAC
Is-the hydrophytic vegeta(jon criterion met? Yes No _X
Rationale: No ^^tifrn^ y

_a

Series/phase: -
Is the soil on the hydric soils list?
Is the soil a Histosol? Yes
Is the soil: Mottled?
Matrix Color: Or

SOILS

Yes ___
loYRVi c-ia"?.yY*

/P'll_________Subgroup:2 _
s _ No___ Undetermined^

Histic ep^edon present? Yes
Gleyed? Yes No

Other hydrk: soil indicators:
Is the hydric soil criterion met? Yes
Rationale: No u»gMo/xJ FcA

Is the ground surface inundated? Yes _
Is the soil saturated? Yes ___ No >C
Depth to free-standing water in pit/soil probe hole: Nsn<.——
Ust other field evidence of surface inundation or soil sa'urstion.

HYDROLOGY
No yj Surface water depth:

Is the wetland hydrology criterion met? Yes
Rationale: Me V*jn)U^x_ i.->

Is the plant community a wetland? Yes
Rationale for jurisdictional decision: Ms

JURISDICTiONAL DETERMINATION AND RATIONALE

No / ., t .
v^fip-rfrrion f

' This data form can be used for the Hydric Soil Assessment Procedure and the Plant Community
Assessment Procedure.

2 Classification according to "Soil Taxonomy."

5-3 " A R 3 u



1 ' --sllgatorts)!
t ,te:——IVXn

DATA FORM
ROUTINE ONSITE DETERMINATION METHOD1

" J 7 _ _ _ Date: __
County;

Plant Community i/Mamo: WHS

MA
-Stale: C

Ilcant/Owner: —————:———————————
a: H a more detailed site description is necessary, use the back of data form or a field notebook.

normal environmental conditions exist at the plant communrty?
i ^X_ No ___ (H no, explain on back)
j the vegetation, soils, and/or hydrology been significantly disturbed?
»___ No X (If yes, explain on back)

aminant Plant Species
A 1riCir* i"o/c h***"' fl ym

j v it^J ri flt>.r,"a
) £up<*^~BrA<T" c«irrDli<vhJn
i. , , . . . . _ ,. ._ . . .
5 . , . - - , - . _

7. . . . _ ... _

9. ., . . . . . . ..
n

Indicator
Status
FAcv^
FAc\V

^ FAcvv/ -*•

3ercent of dominant species that are OBL, F^
is the hydro phytic,veg elation criterion met?
Rationale- *0o7t, ,Tr-«ci** FAcW c/

^orio^/nhfl^a' /*\ *.cl-£, \0 <•* <

Is the soil on the hydric soils list?
Is the soil a Histosol? Yes
Is the soil: Mottled? Yes y

v. . tr-*' •— ——
Matrix Oolor'v BYR j/i }"•'* 5
Other hydric soil indicators: ——
Is the hydric soil criterion met?
Rationale: Uoî  crtwa ^

4- /F , - \ \
Yes
No Y
No

//i. ?/3 .n-̂ 'i'

Yes ><f

VEGETATION
Indicator

Stratum Dominant Plant Species Status Stratum
0 11
O 12

_y__ ^
IA
m . . .
is
17
1fl

1Q

?n

\CW. and/or FAC iQo /o
Yes X No
- PA-C w -T

SOILS
Suboroup:2 ... . ,. .... .

No Undetermined X
Histic epipedon present? Yes No y
Gleved? Yes No X

£K MntllH Colors: 5"Ya H /M , loY« 4/t
v»

Is the ground surface inundated? Yes ___
Is Uie soil saturated? Yes "/ No ___
Depth to free-standing water in pit/soil probe hole:
List other field evidence of surface inundation or soil saturation.

HYDROLOGY
No ^_>^_ Surface water depth:

';iiâ
e wetlaIs the wetland hydrology criterion met?

Rationale: b^ -n,^*- dn^.-wyg

Is the plant community a wetland? Yea
Rationale for iurisdictionat decision:

JUR1SDICT10NAL DETERMINATION AND RATIONALE

No . ,
\ \ » A r o U c t
0

1 ^ lata form can be used for the Hydric Soil Assessment Procedure and the Plant Communrty
assment Procedure.

2 Classification according to "Soil Taxonomy."

5-3 A R 3 u P ^ '?f.i 0 c



•eld Investigators):
'roject/Sftfl:.

.A
1ppl!cant/Owner:

DATA FORM
ROUTINE ONSITE DETERMINATION METHOD1

Ftcvo , Hn^reoJ ^ C LH -̂T. ••> <*. Dat9:

U——— CounStale:
Plant Community */Mame:

ggltt Cvh
U t* I ap J

'of*; It a more detailed site description is necessary, use the back of data form or a lieki n'otebdok

"o normal environmental conditions exist at the plant community?
as X^ No ___ (If no, explain on back)

las the vegetationy soils, and/or hydrology been significantly disturbed?
'es

^oiauwily-9WUO, aiivj/ui i i j vJ iwiwyy i-ra

No X (rf yes, explain on back)

Dominant Plant Species
1. IM~ /;
2. —————
3. ——————
4. ______
5. ——————
6. ——————
7. ——————
8. ——————
9. —————

10. ——————

VEGETATION
Indicator
Status Stratum Dominant Plant Species

Indicator
Status Stratum

11.
12.
13.
14.

16.
17.
18.
19.
20.

Percent of dominant species that are OBL, FACW, and/or FAC
Is Ihe hydrophytic vegetation criterion met? Yes No
Rationale: "N

Series/phase: /^Q-de. La.̂
Is the soil on the hydric soils list?
Is the soil a Histosol? Yes
Is the soil: Mottled? Yes
Matrix Color: Q-H" ^<
Other hydric soil indicators: —
Is the hydric soil criterion met?
Rationale: No \nj.

Yes

SOILS
——————— Subgroup:2 -
No___ Undetermined

Histic epipedon present? Yes
Gleyed? Yes___ No

Mottle Colors:

Is the ground surface inundated?
Is the soil saturated? Yes

HYDROLOGY
No V _ Surface water depth:

Depth to free-standing water in pit/soil probe hole: N^1-*-——
List other field evidence of surface inundation or soil saturation.

Is the wetland hydrology criterion met?
Rationale: NJp

Yes
y^-

JUR1SDICT1ONAL DETERMINATION AND RATIONALE

Is the plant community a wetland? Yes ___ No _X__
Rationale for jurisdictional decision: __.,._ ,——————————————————————————————

^ This data form can be used for the Hydric Soil Assessment Procedure and the Plant Community
Assessment Procedure.

2 Classification according to "Soil Taxonomy."

5-3



jite: Kft**- &•

DATA FORM
ROUTINE ONSITE DETERMINATION METHOD1

Stale:
\\\1

pllcant/Owner: Plant Community i/Name:
County: B Cr

ft*
n<

'(a: H a more detailed site description is necessary, use the bac^ of data form or a field notebook.

i normal environmental conditions exist at the plant community?
13 X No ___ (If no, explain on back)
is the vegetation, soils, and/or hydrology been significantly disturbed?
is ___ No V (H yes, explain on back)

Jominant Plant Species

VEGETATION
Indicator
Status Stratum Dominant Plant Species

Indicator
Status Stratum

O \ * \ '
1 \ K r^<* '"•M'ltj GUj'TT^ i 1 £

2 'Tu/»Vfc iIM-;i, \ _ -•;
T 0\ ' J

4. -

7.

9.
10.
Percent of dominant species
pls,the hydrophytic vegetation
'Rational*- |Ocj 'l- .'T^^cift

p^CW V^ 1 1
iti^Mfc cBu H 12

i"

1«
* R

17
1 =
19
2n

that are OBL FACW. ancVor FAC IG£> /«.
crKerion met? Yes X No

>- O&L. cr fACvV

Series/phase:
Is the soil on the hydric soils list?
Is the soil a Histosol? Yes
Is the soil: Mottled? Yes
Matrix Color: £

SOILS

O> ra^joic

Other hydric soil indicators: —
Is the hydric soil criterion met?
Rationale: .. J-gW __c'krQjv^..._

No
Subgroup:2 __

Undetermined X
Hislic epipecon present? Yes
Gleyed? Yes )( No
_. Mcnle Colors:

No

Yes No
a MJAO
0 JO

Is the ground surface inundated? Yes
Is the soil saturated? Yes
Depth to free-standing water in pit/soil probe hole: , g '.^ 0^
List other field evidence of surface inundation or soil saturation.

TW,r^45. cVo.Art l j

HYDROLOGY

No X Suriaca water depth:

Is the wetland hydrology criterion met?
Rationale; Y> =-*'<. ^.-.A c.V- • ̂ ^ /. \ ̂

Yes
.-. 6

Is the plant community a wetland? Yes
Rationale for jurisdictional decision: V

JURISDICTIONAL DETERMINATION AND RATIONALE

No____

^-^^^^—^-—^ iA

1 data form can be used for the Hydric Soil Assessment Procedure and the Plant Community
jessment Procedure.

2 Classification according to "Soil Taxonomy."

5-3 D O -"">n o u .j



T"

•Teld Investigators):
3ro|ect/Srte:- K^<=
applicant/Owner:

DATA FORM
ROUTINE ONSITE DETERMINATION METHOD1

0 f". o.
L o , - v \ f c f t A Stale: *0 Coun

(I 1\*l<\ tj

Plant Community J/Name:
Vote; If a more detailed site description is necessary, use the back of data form or a field notebook

)o normal environmental conditions exist at the plant community?
^es V^ No ___ (If no, explain on back)
Has the vegetation^aoils, and/or hydrology been significantfy disturbed?
fes ___ No X {If yes, explain on back)

- € .I

Wi

VEGETATION
Indicator
Status Stratum Dominant Plant SpeciesDominant Plant^ Species

1 O 4 I ' C* At tj jf'DO.

2.
3.
4.
5.
6.
7.
8.
9.

10.
Percent of dominant species that are OBL. FACW, and/or FAC
.Is'the hydrophytic vegetation criterion met? . Yes ___ No /X
Rationale:—£^-

Indicator
Status Stratum

Is the soil on the hydric soils list? Yes
Is the soil a Histosol? Yes No
Is the soil: Mottled? Yes

' lorn. 3/3. tf-f
No

Matrix
Other hydric soil indicators:
Is the hydric soil criterion met? Yes
Rationale: N^> ue-4-U^J, r&il .nlj

SOILS
.————————— Subgroup:2 .

No___ Undetermined
Histic epBpedon present? Yes
Gjeyed? Yes___ No

Colors: Now^

No

No X

Is the ground surface inundated? Yes,
Is the soil saturated? Yes No
Depth to free-standing water in pit/soil probe hole: _______
List other field evidence of surface inundation or soil saturation.

HYDROLOGY

No X^ Surface water depth:

Is the wetland hydrology criterion met? Yes
Rationale: f\Jo i**^-Hn.-.

No V

Is the plant community a wetland? Yes
Rationale for jurisdictional decision: __N.

JURISDICT1ONAL DETERMINATION AND RATIONALE

No
•~_ P t. 0 r\3 1 C •-,

1 This data form can be used for the Hydric Soli Assessment Procedure and the Plant Community
Assessment Procedure.

2 Classification according to "Soil Taxonomy."

5-3 055



DATA FORM
ROUTINE ONSITE DETERMINATION METHOD1

. A nCrt Uj_ p\.__Jk)

&-
Date:

State: County: _
Plant Community I/Name: W \\_

e'
ro,
pplIcant/Owner:
'ore: H a more detailed site description is necessary, use the back of data form or a field notebook.

o normal environmental conditions exist at the plant ccmmunrty?
as X No ___ {If no, explain on back)
las the vegetation, soils, and/or hydrology been significantly disturbed?
'es No X {H yes, explain on back)

-rT?.

Indicator
Dominant Plant Species Status
1 PkrwGm^J* aULsfralij fACW
2* 0

4

R
7
fl
q

Percent of dominant species that are OBL, F>
Is. the hydrophytic vegetation criterion met?
Rationale: — ! —— - — li? *-— ' ——— y£&.r&a ———

i t
Seriflfi/phasn: . /^a<*~c i **»•.•/ rni
Is the soil on the hydric soils list? Yes
IsthesoilaHistosol? Yes No X
Is the soil: Mottled? Yes No X'
Matrix ColorQ-1^10™ 3/3 > H-^xr^'n
Other hydric soil indicators: CW TYE™ M -

vj \s
Is the hydric soil criterion met? Yes __J\t _
Rationale: L-Qbi cKrun\i i^sVv ^\if.,, UmtT

0 J

VEGETATION
Indicator

Stratum Dominant Plant Species Status Stratum
H 11

12
IT

4 J

1=;
1n
17
1R
19
"0 o.

\CW. and/or FAC I Co &
Yes \[ No
- TACW

SOILS
Subgrnup'2 . . . .

No Undetermined X
Histic epipedon present? Yes^ ___ No X
Gleved? Yes No X

1L Mfittle Cclors:
\!T
No

*• ~U W t ^ < i wt>--H^

HYDROLOGY

No _V^_.._ Suriace water depth:Is the ground surface inundated? Yes
Is the soil saturated? Yes X No
Depth to free-standing water in prt/soil probe hole: _• j."
Lust other field evidence of surface inundation or soil saturation.

D\.lt\ftV iVfjv. "•kQ^ _cVft|nQ.fc\ . UP-?f JT • ̂  -V__Q -g f'-S -^ ^ ̂  f_H •i'̂ i"^

Is the wetland hydrology criterion met? Yes X No ___
L^

Rationale: ,-e/e

Is the plant community a wetland? Yes
Rationale for jurisdictional decision:

JURISDICTIONAL DETERMINATION AND RATIONALE

No . .
g/

1 data form can be used for the Hydric Soil Assessment Procedure and the Plant Community
. -isessment Procedure.

2 Classification according to "Soil Taxonomy."

5-3 A R 3 o . H 5 6



aid Investigators):
oject/SKe:. K.-^t *~

DATA FORM
ROUTINE ONS1TE DETERMINATION METHOD1

Date:
State:

Dpllcant/Owner:
County: EU l-h^Otg C'tr.

Plant Community */Name:
ote: H a more detailed site description is necessary, use the back cf data form or a field notebook.

o normal environmental conditions exist at the piant community?
3 ^<^ No ___ (If no, explain on back)

-s the vegetation, soils, and/or hydrology been significantly disturbed?
93 ___ No X (H yes, explain on back)

Dominant Plant Species

VEGETATION
Indicator
Status Stratum Dominant Plant Species

Indicator
Status Stratum

1 K\ \<nvrW cl\-Viiji^a fACU
•> P\v.VoUtc&. <^f*v*/>CAr^ TACO*
•\ £woltt-rE,Otm D«/-Pt>VtAar*> fACW*

A CaMuft* vuvaa.ru FAc
R LoliVi^ r£r&A."£. —
f^ '
7
fl
9

1"
Percent of dominant species that are OBL, F>

ria the hydrophytic vegetation criterion met?
D**4iAM_]A. P^ O^ •+•" f^rf ^rV^ I < CL*"Cli W"<^T

Sp^^-Vij' t*' ti .TrA-tU .

A^Ui/ra.
Is the soil on the hvdric soils list? Yes
Is the soil a Histosol? Yea No x'
Is the soil: Mottled? Yes No *
Matrix Color: - - N .̂._ ...
Other hydric soil indicators: —————— : ——
Is the hydric soil criterion met? Yes
Rationale: Ir-v piAAt̂ s-tU. arvvt^ ^\T(

I 0

Is the ground surface inundated? Yes
Is the soil saturated? Yes No V
Depth to free-standing water in pit/soil probe r
List other field evidence of surface inundationc^\ * V. 1 1 T ' i r^ w cj lofi ' A - A T\( n » \o SL ~W"0 r^ '^ T*

Is the wetland hydrology criterion met? Yes
Rationale: Wo \v, A.r-o\6c, •- t^riic«.Vy

<J 4, J

a^~ -.1
^ 12. -. ,
H TT
H 1^
H 1R

is
17. . . - , .

-jG

20.

\CW. ancVor FAC
Yes No V
c ^n"̂ n , c^r -V-W area. CovArj

SOILS
— Suhrrcup:2 .,

No Uncet-mined X
Histtc epic-sc'on present? Yes
Gleved? Yes No V

Mcnle Cclors: ^ o.^

No X
(\J"j"oci&.-^tt»^ ^j'^K K*\lroitd^

HYDROLOGY

No y1 Surface water depth:

7nl«- N'crx^
or soil saturation.

W No /
ir/- -for wt-HwJ,/-

•A b +k PAbw «nd a
0

No 2^ __

uand
0

JURISDICTIONAL DETERMINATION AND RATIONALE

Is the plant community a wetland? Yes __
Rationale for jurisdictiona! decision: __rx.c?.t:

Nc
S3.

1 This data form can be used lor the Hydric Soil Assessment Preceding and the Plant Community
Assessment Procedure.

2 Classification according to "Soil Taxonomy."
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'estlgator(s)
jKe: f*--"'.

Al

DATA FORM
ROUTINE ONSITE DETERMINATION METHOD1

5, fuvo Ar\&ft" ^ Qr̂ .̂ -rwJ
fr

Date: u/l/*H
State: County: t?

"Plant Community *;Name; P- 5" 7fl 6 ?a \ L/ . rrjpllcant/Owner: ——————:————————————
ota: H a more detailed site description is necessary, use the back of data form or a field notebook.

o normal environmental conditions exist at the plant community?
es _*3^L No ___ (If no, explain on back)
las the vegetation, soils, and/or hydrology been significantly disturbed?
'as ___ No r- (H yes, explain on back)

_
-^

Dominant Plant Species
< Sahlf oid'-ft

2 TUnKflK ^ \&-VTV& \i

4 fcwWJA\\£aWi*«.f"i

6 * *
7.

9.
10.

VEGETATION
Indicator Indicator
Status Stratum Dominant Plsnt Species Status Stratum
TAcw-*- O n- , LI

fo.\\s f AcW W 1^
f FAcu - H 1^

~" — • H 1 c>
1K

17
-JR

1Q
pn

Percent of dominant species that are OBI. FACW, and/or FAC
la.the hydrophytic vegetation criterion met? Yes _X_ No
'

J'•

Or

Series/phase* /*\ <*-«-€, \a«
Is the soil on the hydric soils list?
Is the soil a Histosol? Yes
Is the soil: Mottled? Yes K
Matrix Color:^^' 0-'^"^) <*-^
Other hydric soil indicators: -^~
Is the hydric soil criterion met?
Rationale: Lduo Cro.vva i*vH

A -/Ffll

'Yes
No X
No

" loY<. H la
tv* fnî  '
Yes ^

SOILS
Subgroup:2 . . , . _ _ _ _ . , _ _ . . _ ,

No Undetermined X
Histic epioedon present? Yes No X
Gleyed? Yes No

MnttlR Colors: lcY*S/? . ^- T Y^ 1 /o
C l(,u

O
No

Yes X
No

Is the ground surface inundated?
Is the soil saturated? Yes X ___
Depth to free-standing water in pit/soil probe hole:
List otherjieSd evidence of surface inundation or soil saturation.

Bc-H-om c£

HYDROLOGY

No ___ Surface water depth: — M

"f"
Is the wetland hydrology criterion met?
Rationale: 5 c, . I r r^-y

Yes No

JURISD1CT1ONAL DETERMINATION AND RATIONALE

Is the plant community a wetland? Yes X_ No ___ ^ -' i
Rationale lor jurisdictional decision: . Mg . - ^v> ' c - -> ; ^^ !1 o-vjj ' ^ . ^ r c i o ^ L U»e-HuoJ.

1 data form can be used (or the Hydric Soil Assessment Procedure and the Plant Community
.dessment Procedure.

2 Classification according to "Soil Taxonomy."
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~ield Investlgator(s): _
3 roject/S ft e: K' c »^ 5L-
Applicant/Owner:

DATA FORM
ROUTINE ONSITE DETERMINATION METHOD1

. L nrtJt
, Ckuf*t7wirfpato: ta f\ 1 4*4

State: ^P County:
Plant Community */"Name:

Note: If a more detailed site description is necessary, use the back of data form or
j.

a field
f,.,,

notebook.

Do normal environmental conditions exist at the plant community?
Yes ^XT No ___ (If no, explain on back)
Has the vegetation, soils, and/or hydrology been significantly disturbed?
Yes ___ No ^c (H yes, explain on back)

Dominant Plant Species

VEGETATION
Indicator
Status Stratum Dominant Plant Species

11. ———————————

Indicator
Status Stratum

3. —.———————————————
4. —————————————————
5. ——————————————————
6. ——————————————————
7. ——————————————————
8. ——————————————————
9. —————————————————

10. —————————————————
Percent of dominant species that are OBL, FACW. and/or FAC
,fa,the hydrophytic vegetation criterion met? Yes ___ No X
Rationale: Qp''i,—*ACo—s-r*?c;er——————————————

Series/phase:
Is the sol! on the hydric soils list?
Is the soil a Histosol? Yes
Is the soil: Mottled?
Matrix

/fill

Other hydric soil indicators:
Is the hydric soil criterion met?
Rationale: ___________

Yes

SOILS
————— Subgroup:2 _
___ Undetermined _

Histic epipedon present? Yes
Gleyed? Yes___ No V"

" Mettle Colors: UHL_i2e~

No

3 . T Y K

No

Is the ground surface inundated?
Is the soil saturated? Yes ___
Depth to free-standing water in prt/soil probe hole: ——'VCrv*-—
List other field evidence of surface inundation or soil saturation.

HYDROLOGY
No X^ Surface water depth:

!s the wetland hydrology criterion met? Yes
Rationale: TOtf o-^ sUp-a, ^.>V. tlra.^^g

No X
wr.

JURISDICT10NAL DETERMINATION AND RATIONALE

s the plant community a wetland? Yes
Rationale for jurisdictional decision: __

This data form can be used for the Hydric Soil Assessment Procedure and the Plant Community
Assessment Procedure.

Classification according to "Soil Taxonomy."
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let
ro,
ppllcanl/Owner:

'estlgatorfs):
jrte: — Kfl

: AW

DATA FORM
ROUTINE ONS1TE DETERMINATION METHOD1

-
State:

Qa(e:

Coun
Plant Community */Name:

ty:
K £ ?

iera'ore; H a more detailed site description is necessary, use the back of data form or a fiera notebook

'0 normal environmental conditions exist at the plant community?
es X? No ___ (If no. explain on back)
las the vegetation^soils, and/or hydrology been significantly disturbed?
'es ___ No X (If yes. explain on back)

Dominant Plant Species

VEGETATION
Indicator
Status Stratum Dominant Plant Species

Indicator
Status Stratum

Percent of dominant species that are OBL, FACW, and/or FAC
lg the hydrophytic vegetation criterion met? Yes ___ No >
Rationale: —6^ T>- ^*C

57.

SOILS
Series/phase: ——^
Is the soil on the hydric soils list? " Yes
Is the soil a Histosol? Yes ____ No
Is the soil: Mottled? Yes V No
Matrix Color: °~3" °'

No
— Subgroup:2 .
Undetermined

Other hydric soil indicators:
Is the hydric soil criterion met?. Yes
Rationale; .H.̂ A

Histic epipedon present? Yes
Gleyed? Yes ___ No y

H /i^ Mettle Colors: loY*M/H /i'oYft t[\
M/M^ iM-i3y

leu CKroma

Is the ground surface inundated? Yes _
Is the soil saturated? Yes ____ No _X
Depth to free-standing water in pit/soil probe hole: _______
List other field evidence of surface inundation or scil saturation.

N o t\t _____

HYDROLOGY
No X Surface water depth:

Is the wetland hydrology criterion met? Yes
Rationale; NO weMgoA nu

No

O

JUR1SDICT1ONAL DETERMINATION AND RATIONALE

Is the plant community a wetland? Yes
Rationale for jurisdictional decision: jD

No

' data form can be used for the Hydric Soil Assessment Procedure and the Plant Community
,3essment Procedure.

2 Classification according to "Soil Taxonomy."
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, A I,
DATA FORM

ROUTINE ONS1TE DETERMINATION METHOD1

Teld InvestIgator(s): Ĵ î Jli.
Voject/Site:. fCftrvc—y- *~°r*-

0 Date: _
County:

Plant Community */Name: __RjL£
State:

ppllcantADwner: ——————:————————————
Veto; H a more detailed site description is necessary, use the back of data form or a field notebook.

1o normal environmental conditions exist at the plant communrly?
es V No ___ (If no. explain on back)

Has the vegetation, soils, and/or hydrology been significantly disturbed?
fas ___ No ^)Q {If yes, explain on back)

Dominant Plant Species
T i i "I*" \ -, utfKcx l«.-VlVoua

- Vn i tAaa* ' J*P
4 T r*Vt> ViSi m .v p* •
5. .. ... ,-. ,

7. .. -

9,
10.
Percent of dominant species
ls,the hydrophytic vegetation
Rationale: T^ph* — liin

VEGETATION
Indicator Indicator
Status Stratum Dominant Plant Species Status Stratum

feo6L H 11
« -_ ^ 12

g - — W n
_ M 1^

1*
1*
17
1ft
10
?n

that are OBL. FACW. and/or FAC °l S */o
criterion met? .Yes X No

t> Ito. c oVtr** " 5 A. fi. n d u vnL.

SOILS
Series/phase: —
Is the soil on the hydric soils list? "Yes
Is the soil a Histosol? Yes ____ No_
Is the soil: Mottled? Yes _ X__ No _
Matrix Color: ?l5

No
— Subgroup:2 .
Undetermined

No

Other hydric soil indicators:
Is the hydric soil criterion met?
Rationale: Loi^

Histic epipedon present? Yes
Gleyed? Yes___ No X~
_ Mottle Colors: ^5"f*.6/o , 1.*Wt/o ,^ j
pt^ -?——————————————————————————
NO

la the ground surface inundated? Yes
Is the soil saturated? Yes M No

HYDROLOGY
No ____ Surface water depth: -4 Jhc

Depth to free-standing water in pit/soil probe hole:
List other field evidence of surface inundatioi

Is the wetlana hydrology criterion met? Yr;
Rationale: $TfrxvMj\a iva-'r-t"~. ^ot

\ '\ I - 1K t l l < i ( U >

O

h the plant community a wetland? Yes
Rationale for jurisdictional decision:

JURISDICT1ONAL DETERMINATION AND RATIONALE

No
.. a.y<

1 This data form can be used for the Hydric Soil Assessment Procedure and the Plant Community
Assessment Procedure.

2 Classification according to "Soil Taxonomy."
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DATA FORM
ROUTINE ONSITE DETERMINATION METHOD1

Id ' istkjatp rfs): ..n.15* -3_- _JJIJD 4-

plIcant/Qwner.

Date: _
County:

Plant Community */Name:
(e: If a more detailed site description is necessary, use the back of data form or a field notebook.

i normal environmental conditions exist at the plant community?
is V^ No ___ (If no, explain on back)
is the vegetation, soils, and/or hydrology been significantly disturbed?
is ___ No X (H yes, explain on back)

Hisj__ -,
lyAu-,^ c^~ ^.t> r^t \ "i v, i

Dominant Plant Species

VEGETATION
Indicator
Status Stratum Dominant Plant Species

(ls,the hydrophytic vegetation criterion met? Yes ___ No y
Rationale: No gptc'Kj- \\l±ed aj OB I . CACW. or PAC

Indicator
Status Stratum

1 M\cia s-ftfl.
0 ftjbUT <MlVftVa<\»
o RKj^- CopaUtha
A TvwU VjU-tmww

5.

7. . . . . . . . _ _ ,

9. . - , - . . ... ._ . ,
10. . , . . . . - - . . _
Percent of dominant spe>

H 11
ej/wij FAcU- V4 12

N'X H 13
—— H 14

15
1K
17.
18.
19.
20.

cies that are OBL. FACW, and/or FAC 0

\ «* i

Series/phase: ———M^de 1̂ ,1 /Ffj|
Is the soil on the hydric soils list? Yes _
Is the soil a Histosol? Yes ____ No X^
Is the soil: Mottled? Yes
Matrix Color: Q-HVX C

SOILS

No

Other hydric soil indicators:
Is the hydric soil criterion met? _ Yes
Rationale: -Mo

No
-Subgroup:2 ———
Undetermined A

Hislic epipsdon present? Yes
Gleyed? Yes___ No

Mettle Colors: -—

NO y

No

Is the ground surface inundated? Yes __
Is the soil saturated? Yes ___ No ._J><^_-.
Depth to free-standing water in pit/soil probe hole: ——^Lz-zA—
List other field evidence of surface inundation or soil saturation.

HYDROLOGY
No \S Surface water depth:

Is the wetland hydrology criterion met? Yes
Rationale: M ,-, ixA-\ n* d V ^ A^U, . .

No X
. To 1a tf

JURISDICT1ONAL DETERMINATION AND RATIONALE

Is the plant community a wetland? Yes ___ No J*>
Rationale for jurisdictional decision: ,_ f^o t̂ î k* ̂ J—ĵ *> | ;y a ,(,r or h u J i T , !

1" data form can be used for the Hydric Soil Assessment Procedure and the Plant Commun'rty
essment Procedure.

2 Classification according to "Soil Taxonomy."
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APPENDIX D

STATE AND FEDERAL LISTS OF RARE,
THREATENED, AND ENDANGERED PLANTS AND ANIMALS
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RECEIVED JUL 1 1

William Donald Schaefer Maryland Department of Natural Resources Torrey c. Brown. M.D.
Governor „ ,-. /-vt>r- r» 'ij* Sccreicr.Tawes State Otnce Building

Fish, Heritage and Wildlife Administration
580 Taylor Avenue

Annapolis, Maryland 21401
July 6, 1994

Ms. Lynnice L. Hockaday
HARDING LAWSON ASSOCIATES
131 North Third Street
Philadelphia, PA 19106-1903

RE: Eastern Portion of Baltimore City and Baltimore County,
North Point Blvd, Kane and Lombard Superf und Site,
Baltimore County

Dear Ms. Hockaday:

This is in regards to the above referenced project. The Fish,
Heritage and Wildlife Administration has no records for Federal or
State rare, threatened or endangered plants or animals within this
project site. This statement should not be interpreted as meaning
that no rare, threatened or endangered species are present. Such
species could be present but have not yet been documented because
an adequate survey has not been conducted or because survey results
have not been reported to us.

Sincerely,

Janet McKegg, Director
Natural Heritage Program

JM:db

cc: Cynthia Sibrel
Robert Miller
ER/94655.BA

Telephone: (410) 974-387.0
DNR TTY for the Deaf: 301-974-3683 ft R 3 G \ R 6 5
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RARE, THREATENED, AND ENDANGERED PLANTS
OF MARYLAND

February 1, 1991

Prepared by

Maryland Natural Heritage Program
Resource Conservation Service

Department of Natural Resources
Tawes State Office Building

Annapolis, MD 21401
(410) 974-2870

L.

INTRODUCnON

The following list identifies those native plants
of Maryland which are among the rarest and mosi
in need of conservation. It has been compiled by
the biologists of the Maryland Natural Heritage
Program as part of an effort begun in 1979 to
identify and protect rare and endangered species,
the best remaining examples of rare species
habitats, and significant natural areas throughout the
State. The original version of this list is included in
the Maryland Department of Natural Resources'
1984 publication Threatened and Endangered Plants
and Animals of Maryland, which also contains
detailed information on the known distribution and
status of Maryland's rare species at that time.

Between 1984 and 1987, our knowledge of
Maryland's flora steadily grew. Through extensive
field work, staff biologists located species which
were previously unrecorded for the State and
discovered that some species were more scarce
than previously known. Similarty, some species
were determined to be either more widespread or
less vulnerable to ecological disturbances than
previously believed. Thus, some species were
added to the list and some were downgraded in
rarity status or even removed from the list.

In 1987, the list of species protected under
Maryland's Nongame and Endangered Species
Conservation Act, the Threatened and Endangered
Species list, was revised to include a total of 267
plants, as well as 76 animals. Most of these
species occur in the Chesapeake Bay region, and
they were added to the list in conjunction with the
Chesapeake Bay Critical Area legislation. In
December of 1990, the Threatened and Endangered
Species list was revised again to include species

which inhabit Central and Western Maryland. Thus,
a total of 497 plants and 121 animals are currently
protected by State law.

However, Natural Heritage Program biologists
are concerned with many more species than those
included on the State's Threatened and Endangered
Species list. Some of these species are potential
candidates for listing and usually require further
investigation into their rarity and endangerment
status. Others are thought to be secure at present,
but are worthy of attention because of limited
distributions, declining populations, or ecological
vulnerabilities. In order to track the status of these
potential candidates and other declining species, the
Natural Heritage Program maintains a list of these
species in addition to the Threatened and
Endangered Species list. As our knowledge of
Maryland's vertebrates and Invertebrates continues
to grow, both the Threatened and Endangered
Species list and the "unofficial" Natural Heritage
Program list will periodically require revision.

ABOUT THIS UST

The list of Maryland's rare, threatened, and
endangered plants is arranged alphabetically by
scientific name. The nomenclature generally follows
the 1982 U.S. Soil Conservation Service publication,
•National List of Scientific Plant Names.' An
appendix provides a cross-reference to synonyms
found in Fernald's Gray's Manual of Botany. 8th
Edition (1950).

The Natural Heritage Program seeks to
perpetuate rare native species in Maryland by
maintaining populations of these species in their
natural habitat. The rarity determination of species
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is based upon the status of naturally occurring
populations. For example, Kentucky coffee-tree
(Gymnocladus dioicus) is occasionally planted as a
specimen tree and may be found around
abandoned homesteads. This species is
considered 'Highly Rare' because only two native
and naturally occurring trees are known from
Maryland.

Two columns under the heading STATUS are
printed to the right of each name. The first column
(STATE) is the species' status in Maryland as
determined by the Department of. Natural Resources.
If the species is included on the Department's"
Threatened and Endangered Species list (COMAR
08.03.08), its official status is given. If the species
does not appear on the official list, its unofficial
status as determined by the Department's Natural
Heritage Program is given. Species in the latter
category may be candidates for State-listing. The
codes in the second column (US) refer to the
national status of each species of concern to the
U.S. Fish and Wildlife Service. Definitions of the
State and Federal status categories are provided
below.

Explanation of Status Categories

State
Status as determined by the Maryland Department
of Natural Resources. The first three categories are
those included in the Department's Threatened and
Endangered Species list. Legal protection fe
provided only to species designated under one of
these three categories. The remaining six
categories are unofficial designations as determined
by the Department's Natural Heritage Program.

Endangered Extirpated- a species that was once a
viable component of the flora or fauna of the
State, but for which no naturally occurring
populations are known to exist in the State.

Endangered - a species whose continued existence
as a viable component of the State's flora or

•fauna is determined to be in jeopardy,

Threatened - a species of flora or fauna which
appears likely, within the foreseeable future, to
become endangered in the State.

Extirpated - a species that is historically known from
the State, but has not been verified for an
extended period, usually 40 years, and is
apparently extirpated; or any species whose
only known populations have been destroyed.

Historical - a species that is historically known from
the State, but has not been verified for an
extended period, usually 15 years.

Highly Rare - a species which typically has five or
fewer current, naturally occurring, viable
populations remaining in the State.

Rare • a species which typically has between frve
and twenty current, naturally occurring, viable
populations remaining in the State.

Status Uncertain - an uncommon species
considered to be of concern in the State, but
with an uncertain status due to inadequate
data to determine rarfty, question of taxonomic
classification, the possibility that reports of
Maryland populations are based on
misidentified specimens, or the possibility that
the species is not native and naturally
occurring in the State.

Watchlist - an uncommon species which is typically
thought to be secure in the State, but which is
worthy of attention or monitoring due to limited
distribution, declining populations, or ecological
vulnerabilities; and which may become rare in
the foreseeable future.

Federal (US)
Status as determined by the U.S. Fish and Wildlife
Service's Office of Endangered Species, in
accordance with the Endangered Species Act of
1973.

LE - a species currently listed as Endangered in the
U.S.; a species which is in danger of extinction
throughout all or a significant portion of its
range.

l_T - a species currently listed as Threatened in the
U.S.; a species which is likely to become an
Endangered species within the foreseeable
future throughout all or a significant portion of
its range.

C1 - a candidate taxon for federal listing for which
substantial information exists on biological
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r vulnerability and threat(s) to support proposals
to list the taxon as Endangered-or Threatened.
An asterisk (*) indicates the taxon is possibly
extinct.

C2 - a candidate taxon for federal listing for which
information indicates that listing as Endangered
or Threatened is possibly appropriate, but for
which substantial data on biological
vulnerability and threat(s) are not currently
known or on file to support proposed rules.

3A - a taxon for which available information
indicates probable extinction or destruction of
the habitat from which it was known.

3B - a name which does not represent a distinct
taxon based on current taxonomic
understanding.

3C - a taxon which has proven to be more
abundant or widespread than was previously
believed and/or is not subject to any
identifiable threat.

OTHER USTS AND INFORMATION

The U.S. Fish and Wildlife Service's Office of
Endangered Species publishes a list of federally-
designated threatened and endangered species, as
well as those species considered to be candidates
for official listing. Copies of the U.S. Department of
Interior's booklet, 'Endangered & Threatened Wildlife
and Plants,' published April 15, 1990, can be
obtained from the Publication Unit, U.S. Fish and
Wildlife Service, Washington, DC 20240.

The Department of Natural Resources'
Tidewater Administration maintains an officiaJ list of
game and commercial fish species that are
designated as endangered, threatened, or in need of
conservation in Maryland. The list of Endangered
and Threatened Fish Species (COMAR 08,02.12)
can be obtained by contacting the Tidewater
Administration, Fisheries Division, Department of
Natural Resources, Tawes Stale Office Building C-2.
Annapolis, MD 21401.

To obtain additional copies of this list, to
receive a copy of 'Rare, Threatened, and
Endangered Animals of Maryland,' or to receive
other information on Maryland's rare species and
natural areas, please contact the Maryland Natural
Heritage Program at the address shown above.

The Natural Heritage Program is the lead State
agency for the identification, ranking, and protection
of Maryland's rare species and significant natural
areas. Staff biologists obtain information on the
biology and status of rare native flora and fauna
from various sources, including scientific experts,
knowledgeable amateur naturalists, and research
projects funded through the Chesapeake Bay and
Endangered Species tax check-off. You can take
an active part in protecting Maryland's rare species
by contacting the Natural Heritage Program with the
following types of information:

1. Location and population size/vigor information
for any species on the Program's rare, threatened,
and endangered species list, including historical
information.

2. Data indicating that a species should be
assigned to a category other than the one in which
ft appears.

3. Nominations of additional rare species to be
included on the list or of species that should be
deleted from the list, with supporting data.

4. Documentation of threats to any rare species
populations, including the species' habitat.

5. Information on the biology or ecology of rare
species and references to the species in the
literature.

6. Any additional information that would support the
protection, conservation, or management of rare
species, habitats, or natural communities in
Maryland.
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RARE, THREATENED, AND ENDANGERED PLANTS
OF MARYLAND

Maryland Natural Heritage Program
Department of Natural Resources

February 1, 1991

Scientific Name

Abies balsamea
Aconitum uncinatum
Adlumia fungosa
Aeschynomene virginica
Agatinis acuta
Agalinis decemloba
Agalinis fasciculata
Agalinis linifolia
Agalinis obtusifolia
Agalinis setacea
Agalinis skinneriana
Agalinis virgata
Agastache scrophulariifolia
Agrimonia microcarpa
Agrimonia striata
Agropyron trachycaulum
Aletris aurea
Alnus maritima
Atopecurus aequalis
Alopecurus carolinianus
Amaranthus pumilus
Amelanchier humilis
Amelanchier obovalis
Amelanchier spicata •
Amianthium muscaetoxicum
Ammannia coccinea
Ammannia latifolia
Ampelopsis arborea
Ampelopsis cordata
Amphicarpum purshii
Amsonia tabernaemontana
Anaphalis margaritacea
Andropogon ternarius
Anemone canadensis
Anemone lancifolia
Anemone riparia
Angelica atropurpurea
Angelica triquinata
Antennaria solitaria
Apocynum sibiricum
Arabis glabra
Arabis hirsuta
Arabis missouriensis

Common Name

Balsam fir
Blue monkshood
Climbing fumitory
Sensitive joint-vetch
Sandplain gerardia

Thread-leaved gerardia

Pine-barren gerardia
Purple giant hyssop
Small-fruited agrimony

"Woodland agrimony
Rough-stemmed wheatgrass
Golden colicroot
Seaside alder
Short-awned foxtail
Carolina foxtail
Beach pigweed
Roundleaf serviceberry
Coastal juneberry
Running juneberry
Fly-poison

Koehne's ammannia
Pepper-vine

Pursh's amphicarpum
Blue dogbane
Pearly' everlasting
Silvery beardgrass
Canada anemone

Large white anemone
Great angelica
Filmy angelica
Single-headed pussytoes
Clasping-leaved dogbane
Tower mustard
Hairy rockcress
Missouri rockcress

State US

Highly Rare
Endangered
Threatened
Endangered C2
Endangered LE
Highly Rare
Endangered
Status Uncertain
Endangered
Endangered
Status Uncertain
Endangered Extirpated
Threatened
Endangered
Endangered
Endangered Extirpated
Endangered Extirpated
Rare 3C
Status Uncertain
Highly Rare
Endangered Extirpated C2
Watchlist
Endangered
Threatened
Watchlist
Status Uncertain
Rare
Status Uncertain
Status Uncertain
Watchlist
Status Uncertain
Rare
Watchlist
Endangered Extirpated
Watchlist
Status Uncertain
Endangered Extirpated
Endangered Extirpated
Threatened
Endangered Extirpated
Status Uncertain
Status Uncertain
Endangered
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Scientific Name Common Name State US

Arabis patens
Arabis shortii
Aralia hispida
Arethusa bulbosa
Arisaema dracontium
Aristida curtissii
Aristida lanosa
Aristida tuberculosa
Aristida virgata
Aristolochia macrophylla
Aristolochia serpentaria
Armoracia aquatica
Arnica acaulis
Aronia prunifolia
Arundinaria gigantea
Asarum virginicum
Asclepias lanceolata
Asclepias purpurascens
Asclepias rubra
Asclepias verticillata
Asplenium bradleyi
Asplenium pinnatifidum
Asplenium resiliens
Asplenium ruta-muraria
Aster concinnus
Aster concolor
Aster depauperatus
Aster infirm us
Aster lowrieanus
Aster nemoralis
Aster praealtus
Aster radula
Aster sagittifolius
Aster shortii
Aster spectabilis
Astragalus canadensis
Astragalus distortus
Athyrium pycnocarpon
Atriplex arenaria
Aureolaria flava
Aureolaria laevigata
Axonopus furcatus
Azolla caroliniana
Bacopa monnieri
Bacopa stragula
Baptisia australis
Bartonia paniculata
Berberis canadensis
Betula populifolia
Bidens bidentoides
Bidens coronata
Bidens discoidea

Spreading rockcress
Short's rockcress
Bristly sarsaparilla
Arethusa
Green dragon
Curtiss1 three-awn
Woolly three-awn
Sea-beach three-awn
Wire grass
Pipevine
Virginia snakeroot
Lake cress
Leopard's-bane
Purple chokeberry
Giant cane
Virginia heartleaf
Smooth orange milkweed
Purple milkweed
Red milkweed
Whorled milkweed
Bradley's spleenwort
Lobed spleenwort
Black-stem spleenwort
Wall-rue
Steele's aster
Silvery aster
Serpentine aster
Cornel-leaf aster
Lowrie's aster
Bog aster
Willow aster
Rough-leaved aster
Arrow-leaved aster
Short's aster
Showy aster
Canada milkvetch
Bent milkvetch
Glade fern
Sea-beach orach
Smooth yellow foxglove
Downy yellow foxglove

Mosquito fern

Mat-forming water-hyssop
Wild false indigo
Twining bartonia
American barberry
Gray birch
Maryland bur-marigold
Tickseed sunflower •
Swamp beggar-ticks

Watchlist
Endangered
Endangered
Endangered Extirpated
Watchlist
Status Uncertain
Endangered
Highly Rare
Endangered
Threatened
Watchlist
Endangered Extirpated C2
Endangered Extirpated
Watchlist
Threatened
Endangered
Watchlist
Watchlist
Endangered
Watchlist
Endangered Extirpated
Endangered
Endangered
Watchlist
Endangered Extirpated
Endangered Extirpated
Endangered C2
Watchlist
Watchlist
Highly Rare
Highly Rare
Endangered
Status Uncertain
Watchlist
Endangered Extirpated
Endangered
Threatened
Threatened
Watchlist
Watchlist
Watchlist
Endangered Extirpated
Highly Rare
Status Uncertain
Endangered Extirpated 3B
Threatened
Watchlist.
Endangered Extirpated
Status Uncertain
Threatened C2
Endangered
Endangered
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Scientific Name Common Name State US

Bidens mitis
Blephilia ciliata
Blephilia hirsuta
Boltonia asteroides
Borrichia frutescens
Botrychium lanceolatum
Botrychium matricariifolium
Botrychium muttifidum
Botrychium oneidense
Botrychium simplex
Bouteloua curtipendula
Bromus ciliatus
Bromus kalmii
Bromus latiglumis
Bromus nottowayanus
Buchnera americana
Cacalia muhlenbergii
Cacalia suaveolens
Caiamagrostis canadensis
Calamagrostis porteri
Calla palustris
Callicarpa americana
Callitriche verna
Calopogon tuberosus
Calystegia spithamaea
Campanula divaricata
Campanula rotundifolia
Cardamine douglassii
Cardamine longii
Cardamine parviflora
Cardamine pratensis
Cardamine rotundifolia
Carex aestivalis
Carex aggregata
Carex aibursina
Carex arenaria
Carex argyrantha
Carex atlantica
Carex barrattii
Carex brevior
Carex bromoides
Carex brunnescens
Carex bullata
Carex bushii
Carex buxbaumii
Carex canescens
Carex careyana
Carex cephaloidea
Carex collinsii
Carex complanata
Carex conjuncta
Carex conoidea

Downy woodmint
Hairy woodmint
Aster-like boltonia
Sea ox-eye
Triangle grape-fern
Matricary grape-fern
Leathery grape-fern
Blunt-lobe grape-fern
Small grape-fern
Side-oats grama
Fringed brome
Wild chess
Broad-glumed brome
Nottoway's brome
Blue-hearts
Great indian-plantain
Sweet-scented indian-plantain
Blue-joint grass
Porter's reedgrass
Wild calla
French mulberry
Vernal water starwort

' Grass-pink
Low bindweed
Southern harebell
Harebell
Purple cress
Long's bittercress
Small-flowered bittercress .'
Cuckooflower
Mountain watercress

Sand sedge
Hay sedge
Eastern sedge
Barratt's sedge

Brome-like sedge
Brownish sedge
Button sedge
Bush's sedge
Buxbaum's sedge
Silvery sedge

Thin-leaved sedge
Collins1 sedge
Flattened sedge
Soft fox sedge
Field sedge

Endangered
Watchlist
Rare
Endangered
Endangered Extirpated
Endangered Extirpated
Watchlist
Endangered Extirpated
Endangered
Endangered Extirpated
Rare
Endangered Extirpated
Endangered
Endangered
Endangered Extirpated
Endangered Extirpated
Endangered Extirpated
Endangered
Watchlist
Endangered
Endangered
Endangered Extirpated
Watchlist
Endangered
Rare
Endangered Extirpated
Rare
Watchlist
Endangered
Watchlist
Highly Rare
Watchlist
Endangered
Endangered Extirpated
Watchlist
Status Uncertain
Watchlist
Watchlist
Endangered
Highly Rare
Watchlist
Watchlist
Threatened
Watchlist
Endangered
Watchlist
Endangered Extirpated
Highly Rare
Watchlist
Watchlist
Endangered Extirpated
Endangered
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Scientific Name Common Name State US

Carex cristatella
Carex davisii
Carex decomposita
Carex diandra
Carex eburnea
Carex echinata
Carex emoryi
Carex exilis
Carex foenea
Carex gigantea
Carex glaucescens
Carex granularis
Carex grayi
Carex hirtifolia
Carex h'rtchcockiana
Carex hormathodes
Carex howei
Carex hyalinolepis
Carex hystericina
Carex interior
Carex jamesit
Carex joorii
Carex lacustris
Carex lanuginosa
Carex leavenworthii
Carex leptalea
Carex louisianica
Carex lupuliformis
Carex meadii
Carex mesochorea
Carex novae-angliae
Carex pedunculata
Carex plantaginea
Carex polymorpha
Carex projecta
Carex radiata
Carex retrorsa
Carex richardsonii
Carex rostrata
Carex rugosperma
Carex seorsa
Carex shortiana
Carex silicea
Carex straminea
Carex striatula
Carex styloflexa
Carex tenera
Carex tetanica
Carex tonsa
Carex trichocarpa
Carex typhina
Carex venusta

Crested sedge
Davis' sedge
Cypress-knee sedge
Lesser panicled sedge
Ebony sedge
Little prickly sedge
Emory's sedge
Coast sedge

Giant sedge

Meadow sedge
Asa Gray's sedge
Pubescent sedge
Hitchcock's sedge
Marsh straw sedge
Howe's sedge
Shoreline sedge
Porcupine sedge
Inland sedge
James1 sedge

Lake-bank sedge
Woolly sedge
Leavenworth's sedge
Bristle-stalked sedge
Louisiana sedge
Hop-like sedge
Mead's sedge
Midland sedge
New england sedge
Long-stalked sedge
Plantain-leaved sedge
Variable sedge
Necklace sedge
Stellate sedge

Richardson's sedge
Beaked sedge

Weak stellate sedge
Short's sedge
Sea-beach sedge
Straw sedge
Lined sedge
Bent sedge
Slender sedge
Rigid sedge
Shaved sedge •
Hairy-fruited sedge
Cat-tail sedge
Dark green sedge

Watcnlist
Endangered Extirpated
Endangered Extirpated 3C
Endangered
Endangered
Status Uncertain
Highly Rare
Endangered
Endangered Extirpated
Endangered
Endangered Extirpated
Watchlist
Watchlist
Endangered
Endangered
Watchlist
Watchlist
Threatened
Endangered
Watchlist
Watchlist
Endangered
Endangered Extirpated
Threatened
Endangered Extirpated
Watchlist
Endangered
Watchlist
Highly Rare
Endangered
Endangered Extirpated
Endangered
Watchlist
Endangered Extirpated C2
Rare
Endangered
Status Uncertain
Status Uncertain
Rare
Rare
Watchlist
Endangered
Endangered
Watchlist
Endangered Extirpated
Watchlist
Endangered Extirpated
Endangered Extirpated
Highly Rare
Rare
Highly Rare
Endangered
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Scientific Name Common Name State US

Carex vesicaria
Carex vestrta
Carex woodii
Carya laciniosa
Carya pallida
Cassia fasciculata

var. macrosperma
Cassia marilandica
Castanea dentata (fruiting)
Castanea pumila
Castilleja coccinea
Ceftis laevigata
Centella erecta
Centrosema virginianum
Centunculus minimus
Ceratophyllum muricatum
Chaerophyllum tainturieri
Chamaecyparis thyoides
Chamaedaphne calyculata .
Chamaelirium luteum
Chamaesyce vermiculata
Chelone obliqua
Chenopodium gigantospermum
Chenopodium leptophyllum
Chenopodium standleyanum
Chrysogonum virginianum
Cicuta bulbifera
Cimicrfuga americana
Cinna latifolia
Cirsium horridulum
Cirsium muticum
Cladium mariscoides
Claytonia caroliniana
Cleistes divaricata
Clematis occidentalis
Clematis ochroleuca
Clematis viorna
Clintonia alleghaniensis
Clintonia borealis
Coeloglossum viride
Coelorachis rugosa
Commelina erecta
Commelina virginica
Coptis trifolia
Corallorhiza trifida
Corallorhiza wisteriana
Coreopsis rosea
Coreopsis tripteris .
Cornus canadensis
Cornus rugosa
Corydalis aurea
Corydalis sempervirens

Inflated sedge
Velvety sedge
Wood's sedge
Big shellbark hickory
Pale hickory
Marsh wild senna

Maryland senna
American chestnut
Chinquapin
Indian paintbrush
Sugarberry
Coinleaf
Spurred butterfly-pea
Chaffweed
Prickly hornwort

Atlantic white cedar
Leatherleaf
Devil's-bit
Hairy spurge
Red turtlehead
Maple-leaved goosefoot
Narrow-leaved goosefoot
Standley's goosefoot
Golden-knees
Bulb-bearing water hemlock
American bugbane
Slender wood reedgrass
Yellow thistle
Swamp thistle
Twigrush
Carolina spring-beauty
Spreading pogonia
Purple clematis
Curly-heads
Leatherflower
Harned's swamp Clintonia
Yellow Clintonia
Long-bracted orchis
Wrinkled jointgrass
Slender dayflower
Virginia dayflower
Goldthread
Early coralroot
Wister's coralroot
Rose coreopsis
Tall tickseed
Bunchberry
Round-leaved dogwood
Golden corydalis
Pale corydalis

Threatened
Endangered Extirpated
Endangered Extirpated
Endangered
Watchlist
Endangered

Watchiist
Watchlist
Watchlist
Endangered
Status Uncertain
Endangered
Rare
Endangered Extirpated
Endangered
Status Uncertain
Watchlist
Threatened
Watchlist
Status Uncertain
Threatened
Endangered
Highly Rare
Endangered
Watchlist
Endangered
Rare
Threatened
Watchlist
Watchlist
Watchlist
Watchlist
Endangered
Endangered Extirpated
Endangered Extirpated
Watchlist
Highly Rare
Threatened
Endangered
Endangered
Watchlist
Watchlist
Endangered
Endangered
Endangered
Endangered Extirpated
Endangered
Endangered
Endangered
Status Uncertain
Watchlist
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Scientific Name Common Name State US

Corylus cornuta
Crassula aquatica
Crotalaria rotundifolia
Croton capitatus
Croton monanthogynus
Crotonopsis elliptica
Cuscuta coryli
CuscLrta indecora
Cuscuta pentagona
Cuscuta pofygonorum
Cuscuta rostrata
Cymophyllus fraseri
Cynanchum laeve
Cyperus aristatus
Cyperus dentatus
Cyperus diandrus
Cyperus erythrorhizos
Cyperus grayi
Cyperus houghtonii
Cyperus lancastriensis
Cyperus plukenetii
Cyperus refractus
Cyperus retrofractus
Cyperus tenuifolius
Cypripedium candidum
Cypripedium reginae
Cystopteris bulbifera
Cystopteris tennesseensis
Delphinium exattaturn
Delphinium tricorne
Deschampsia caespitosa
Desmodium canadense
Desmodium cuspidatum
Desmodium glutinosum
Desmodium nurrfrfusum
Desmodium laevigatum
Desmodium lineatum
Desmodium nuttallii
Desmodium ochroleucum
Desmodium pauciflorum
Desmodium rigidum
Desmodium sessiltfolium
Desmodium strictum
Desmodium viridiflorum
Diarrhena americana
Dicentra eximia
Digttaria villosa
Dioscorea hirticaulis
Dirca palustris
Dodecatheon meadia
Drosera capillaris
Drosera rotundifolia

Beaked hazelwood
Pygmyweed
Rabbit-bells
Hogwort
Prairie-tea
Rushfoii
Hazel dodder

Five-angled dodder
Smartweed dodder
Beaked dodder
Fraser's sedge
Honeyvine
Awned cyperus
Toothed sedge
Low cyperus
Red-rooted cyperus
Asa Gray's cyperus

Lancaster's sedge

Reflexed cyperus
Rough cyperus

Small white lady's slipper
Showy lady's slipper
Bulblet fern
Tennessee bladder-fern
Tall larkspur
Dwarf larkspur
Tufted hairgrass
Showy tick-trefoil
Large-bracted tick-treefoil
Pointed-leaved tick-trefoil
Trailing tick-trefoil
Smooth tick-trefoil
Linear-leaved tick-trefoif
Nuttall's tick-trefoil
Cream-flowered tick-trefoil
Few-flowered tick-trefoil
Rigid tick-trefoil
Sessile-leaved tick-trefoil
Stiff tick-trefoil

Twin oats
Wild bleeding-heart

Wild yam
Leatherwood
Shooting-star
Pink sundew
Round-leaved sundew

Watchlist
Endangered Extirpated
Endangered
Status Uncertain
Status Uncertain
Watchlist
Endangered Extirpated
Highly Rare
Watchlist
Endangered
Endangered
Endangered
Watchlist
Watchlist
Endangered Extirpated
Watchlist
Watchlist
Watchlist
Status Uncertain
Watchlist
Endangered Extirpated
Status Uncertain
Rare
Endangered Extirpated
Endangered
Endangered Extirpated
Watchlist
Highly Rare
Endangered
Watchlist
Endangered
Watchlist
Watchlist
Watchlist
Endangered Extirpated
Endangered
Endangered
Watchlist
Endangered
Endangered Extirpated
Endangered
Endangered Extirpated
Endangered
Highly Rare
Endangered
Threatened
Endangered Extirpated
Status Uncertain
Endangered
Watchlist
Endangered
Watchlist

3C

3C

C2

C2
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Dryopteris campyloptera
Dryopteris celsa
Dryopteris clintoniana
Dryopteris goldiana
Echinodorus cordifolius
Elatine americana
Elatine minima
Eleocharis albida
Eleocharis compressa
Eleocharis engelmannii
Eleocharis equisetoides
Eleocharis erythropoda
Eleocharis fallax
Eleocharis flavescens
Eleocharis geniculata
Eleocharis halophila
Eleocharis intermedia
Eleocharis melanocarpa
Eleocharis microcarpa
Eleocharis olivacea
Eleocharis robbinsii
Eleocharis rostellata
Eleocharis tortilis
Eleocharis tricostata
Elephantopus tomentosus
Ellisia nyctelea , .
Epilobium ciliatum
Epilobium leptophyllum
Epilobium strictum . •
Equisetum fluviatile
Equisetum sylvaticum
Eragrostis hirsuta
Eragrostis refracta
Erianthus alopecuroides
Erianthus brevibarbis
Erianthus contortus
Erigenia bulbosa
Erigeron pulchellus

var. brauntiae
Erlocaulon compressum
Eriocaulon decangulare
Eriocaulon parkeri
Eriocaulon septangulare
Eriophorum virginicum
Eryngium yuccifolium
Erythronium albidum
Eupatorium altissimum
Eupatorium leucolepis
Eupatorium maculatum
Euphorbia obtusata
Euphorbia purpurea
Euphorbia zinniiflora

Mountain wood-fern
Log fern
Clinton's wood-fern
Goldie's wood-fern

American waterwort
Small waterwort

Flattened spikerush .
Engelmann' spikerush
Knotted spikerush
Bald spikerush

Pale spikerush
Capitate spikerush

Matted spikerush
Black-fruited spikerush
Torrey's spikerush
Green spikerush
Bobbins' spikerush
Beaked spikerush
Twisted spikerush
'Three-ribbed spikerush
Tobaccoweed
Nyctelea
Northern willowherb
Linear-leaved willowherb
Downy willowherb
Water horsetail
Wood horsetail

Woolly beardgrass

Bent-awn plumegrass
Harbinger-of-spring
Lucy Braun's robin plantain

Flattened pipewort
Ten-angled pipewort
Parker's pipewort
Seven-angled pipewort
Tawny cottongrass,
Tall rattlesnake master
White trout lily
Tall boneset
White-bracted boneset
Spotted Joe-pye-weed
Blunt-leaved spurge
Darlington's spurge -
Flowering spurge

Endangered
Endangered
Watchlist
Watchlist
Endangered
Endangered
Endangered
Endangered
Endangered
Watchlist
Endangered
Watchlist
Watchlist
Highly Rare
Status Uncertain
Endangered Extirpated
Endangered
Endangered
Watchlist
Watchlist
Endangered
Threatened
Rare
Endangered Extirpated
Endangered Extirpated
Watchlist
Endangered
Highly Rare
Endangered Extirpated
Endangered
Endangered
Highly Rare
Threatened
Highly Rare
Endangered
Endangered
Watchlist
Status

Rare Uncertain
Rare
Endangered
Endangered Extirpated
Watchlist
Endangered Extirpated
Threatened
Watchlist
Endangered
Endangered Extirpated
Endangered
Endangered
Status Uncertain

3C

C2
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Scientific Name Common Name State US

Festuca paradoxa
Filipendula rubra
Fimbristylis annua
Fimbristylis perpusilla
Fimbristylis puberula
Fraxinus nigra
Fraxinus profunda
Fuirena pumila
Galactia volubilis
Galax aphylla
Galium boreale
Galium concinnum
Galium hispidulum
Galium latifolium
Galium palustre
Galium trifidum
Gaultheria hispidula
Gaylussacia brachycera
Gentiana andrewsii
Gentiana catesbaei
Gentiana linearis
Gentiana puberula
Gentiana villosa
Gentianella quinquefolia
Gentianopsis crinita
Geranium robertianum
Geum aleppicum
Geum laciniatum
Geum vernum
Glaux maritima
Glyceria acutiflora
Glyceria grandis •
Glyceria septentrionalis
Goodyera repens
Goodyera tesselata
Gratiola ramosa
Gratiola viscidula
Gymnocarpium dryopteris
Gymnocladus dioicus
Gymnopogon brevtfolius
Helenium flexuosum
Helianthemum bicknellii
Helianthemum propinquum
Helianthus hirsutus
Helianthus laevigatus
Helianthus microcephalus
Helianthus occidentalis
Helonias bullata
Hemicarpha micraritha
Heracleum lanatum
Heuchera pubescens
Heuchera villosa

Queen-of-the-prairie
Baldwin's fimbristylis
Harper's fimbristylis
Hairy fimbristylis
Black ash
Pumpkin ash
Smooth fuirena
Downy milk pea
Galax
Northern bedstraw
Shining bedstraw
Coast bedstraw

Marsh bedstraw
Small bedstraw
Creeping snowberry
Box huckleberry
Fringe-tip closed gentian
Catesby's gentian
Narrow-leaved gentian

Striped gentian
Stiff gentian
Fringed gentian
Herb-robert
Yellow avens
Rough avens
Spring avens
Sea milkwort
Sharp-scaled mannagrass
American mannagrass
Floating mannagrass
Dwarf rattlesnake-plantain
Tesselated rattlesnake-plantain

Oak fern
Kentucky coffee-tree
Broad-leaved beardgrass
Purple sneezeweed
Hoary frostweed
Pine-barren frostweed
Hirsute sunflower ,
Smooth sunflower
Small-headed sunflower
McDowell's sunflower
Swamp pink
Small-flowered hemicarpha
Cow-parsnip
Downy heuchera
Rough heuchera

Endangered Extirpated
Endangered
Watchlist
Endangered , C2
Status Uncertain
Watchlist
Endangered Extirpated
Endangered
Endangered
Status Uncertain
Endangered
Watchlist
Endangered
Watchlist
Status Uncertain
Endangered Extirpated
Endangered
Endangered 3C
Threatened
Watchlist
Watchlist
Endangered Extirpated
Endangered
Endangered
Endangered
Endangered
Endangered
Watchlist
Watchlist
Endangered Extirpated
Endangered Extirpated
Endangered
Watchlist
Endangered Extirpated
Endangered Extirpated
Endangered Extirpated
Endangered
Endangered
Highly Rare
Endangered
Watchlist
Endangered Extirpated
Watchlist
Status Uncertain
Endangered
Endangered
Threatened
Endangered LT
Threatened
Watchlist
Watchlist
Endangered Extirp
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Hexalectris spicata
Hibiscus laevis
Hierochloe odorata
Honkenya peploides
Hottonia inflata
Houstonia serpyllifolia
Houstonia tenuifolia
Hudsonia tomentosa
Hybanthus concolor
Hydrastis canadensis
Hydrocotyle ranunculoides
Hydrocotyle verticillata
Hydrophyllum macrophyllum
Hypericum adpressum
Hypericum denticulatum
Hypericum drumrnondii
Hypericum ellipticum
Hypericum gymnanthum
Hypericum pyramidatum
Ilex decidua
Ilex montana
Iresine rhizomatosa
Iris cristata
Iris prismatica
Iris verna
Iris virginica
Isoetes engelmannii
Isoetes riparia
Isotria medeoloides .
Juglans cinerea
Juncus articulatus
Juncus balticus
Juncus brachycarpus
Juncus brachycephalus
Juncus brevicaudatus
Juncus caesariensis
Juncus coriaceus
Juncus longii
Juncus megacephalus
Juncus militaris
Juncus pelocarpus
Juncus polycephalus
Juncus torreyi
Juncus trifidus
Juniperus communis
Krigia brflora
Krigia dandelion
Lachnanthes caroliana
Lactuca hirsuta
Larix laricina
Lathyrus palustris
Lathyrus venosus

Crested coralroot
Halberd-leaved rose-mallow
Holy grass
Sea-beach sandwort
Featherfoil
Thyme-leaved bluets
Slender-leaved bluets
Woolly hudsonia
Green violet
Goldenseal
Floating water-pennywort
Whorled water-pennywort
Large-leaved waterleaf
Creeping St. John's-wort
Coppery St. John's-wort
Drummond's St. John's-wort
Pale St. John's-wort
Clasping-leaved St. John's-wort
Great St. John's-wort
Deciduous holly
Large-leaved holly
Bloodleaf
Crested iris
Slender blue flag
Dwarf iris
Virginia blue flag
Appalachian quillwort
Riverbank quillwort
Small whorled pogonia
Butternut
Jointed rush
Baltic rush
Short-fruited rush
Small-headed rush
Narrow-panicled rush
New Jersey rush
Awl-leaved rush

Bayonet rush
Brown-fruited rush

Torrey's rush
Highland rush
Juniper
Two-flowered cynthia
Potato dandelion
Red-root
Hairy lettuce
Larch
Vetchling
Veiny pea

Endangered Extirpated
Watchlist
Endangered
Endangered Extirpated
Endangered
Watchlist
Highly Rare
Watchlist
Watchlist
Threatened 3C
Watchlist
Watchlist
Endangered
Endangered
Endangered
Endangered Extirpated
Watchlist
Endangered
Endangered Extirpated
Threatened Extirpated
Watchlist
Endangered Extirpated
Endangered
Endangered
Endangered
Watchlist
Watchlist
Watchiist
Endangered Extirpated LE
Rare C2
Highly Rare
Endangered Extirpated
Endangered Extirpated
Endangered Extirpated
Rare
Endangered Extirpated C2
Watchlist
Endangered Extirpated
Endangered Extirpated
Endangered Extirpated
Endangered Extirpated
Status Uncertain
Endangered Extirpated
Endangered
Endangered Extirpated
Watchlist
Endangered
Endangered
Endangered Extirpated
Endangered
Endangered Extirpated
Watchlist
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Scientific Name Common Name State US

V.. .

Lechea maritima
Lechea tenuifolia
Lechea villosa
Leersia hexandra
Leersia lenticularis
Lemna perpusilla
Lemna trisulca
Leptochloa fascicularis
Leptoloma cognatum
Lespedeza stuevei
Lespedeza violacea
Liatris spicata
Liatris squarrosa
Liatris turgida
Ligusticum canadense
Lilium philadelphicum
Limnobium spongia
Limonium nashii
Limosella subulata
Linnaea borealis
Linum floridanum
Linum intercursum
Linum sulcatum
Liparis loeselii
Listera australis
List era cordata
Listera smallii
Lithospermum latifolium
Litsea aestivalis
Lobelia canbyi
Lobelia elongata
Lobelia glandulosa
Lonicera canadensis
Ludwigia brevipes
Ludwigia decurrens
Ludwigia glandulosa
Ludwigia hirtella
Lupinus perennis
Lycopodium alopecuroides
Lycopodium carolinianum
Lycopodium inundatum
Lycopodium porophilum
Lycopodium sabin'rfolium
Lycopodium tristachyum
Lycopus amplectens
Lycopus rubellus
Lygodium palmatum
Lysimachia hybrida
Lysimachia lanceolata
Lythrum alatum
Magnolia tripetala
Malus angustifolia

Beach pinweed
Narrow-leaved pinweed
Hairy pinweed

Catchfly-grass
Small duckweed
Star duckweed
Long-awned diplachne
Fall witchgrass
Downy bus he lover
Violet bushclover
Spiked blazing-star
Scaly blazing-star
Robust blazing-star
American lovage
Wood lily
American frog's-brt
Nash's sea lavender
Mudwort
Twinf lower
Florida yellow flax
Sandplain flax
Grooved flax
Loesel's twayblade
Southern twayblade
Heartleaf twayblade
Appalachian twayblade
American gromwell
Pondspice
Canby's lobelia
Elongated lobelia

Canada honeysuckle
Creeping ludwigia

Hairy ludwigia
Wild lupine
Foxtail clubmoss
Carolina clubmoss
Bog clubmoss
Rock clubmoss
Ground-fir
Ground-cedar
Sessile-leaved water-horehound
Stalked water-horehound
Climbing fem
Lowland loosestrife
Lance-leaved loosestrife
Winged loosestrife
Umbrella magnolia '
Narrow-leaved wild crab

Watchlist
Endangered Extirpated
Watchlist
Endangered
Endangered Extirpated
Watchlist
Endangered
Endangered Extirpated
Endangered Extirpated
Endangered
Watchlist
Highly Rare
Endangered Extirpated
Endangered Extirpated
Endangered Extirpated
Endangered Extirpated
Endangered Extirpated
Status Uncertain
Endangered
Endangered Extirpated
Endangered Extirpated
Endangered
Endangered
Watchlist
Watchlist ;

Endangered Extirpated
Endangered
Endangered Extirpated
Endangered
Endangered
Watchlist
Endangered Extirpated
Endangered
Status Uncertain
Rare
Endangered
Endangered
Threatened
Watchlist
Endangered Extirpated
Rare
Endangered Extirpated
Status Uncertain
Watchlist
Endangered
Watchlist
Threatened
Endangered
Watchlist
Endangered
Watchlist
Watchlist

C2
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Scientific Name Common Name State US

Manfreda virginica
Marshallia grandiflora
Matelea carolinensis
Matelea decipiens
Matelea obliqua
Matteuccia struthiopteris
Mecardonia acuminata
Melanthium tatifolium
Melanthium virginicum
Melica mutica
Melica nitens
Melothria pendula
Menyanthes trifoliata

False aloe
Barbara's buttons
Anglepod

Ostrich fern
Erect water-hyssop
Broad-leaved bunchflower
Virginia bunchflower
Narrow meiicgrass
Three-flowered meiicgrass
Creeping cucumber
Buckbean

Micranthemum micranthemoides Nuttall's micranthemum
Milium effusum
Minuartia glabra
Minuartia michauxii
Moehringia laterrflora
Monarda ciinopodia
Monarda media
Monotropsis odorata
Muhlenbergia capillaris
Muhlenbergia glabriflora
Muhlenbergia glomerata
Muhlenbergia sylvatica
Muhlenbergia torreyana
Myosotis macrosperma
Myosotis verna
Myrica heterophylla -
Myriophyllum heterophyllum
Myriophyllum humile
Myriophyllum tenellum
Myriophyllum verticillatum
Najas flexilis
Najas gracillima
Najas guadalupensis
Nelumbo lutea
Nemopanthus mucronatus
Nemophila aphylla
Nymphaea tuberosa
Nymphoides aquatica
Nymphoides cordata
Oenothera argillicola
Oenothera humifusa
Oldenlandia uniflora
Onosmodium molle
Onosmodium virginianum
Oryzopsis asperifolia
Oryzopsis racemosa
Oxydendrum arboreum
Oxypolis canbyi
Pachistima canbyi

Millet grass
Mountain sandwort
Rock sandwort
Grove sandwort

Purple" bergamot
Sweet pinesap
Long-awned hairgrass

Woodland dropseed
Torrey's dropseed
Large-seeded forget-me-not
Spring forget-me-not
Evergreen bayberry
Broadleaf water-milfoil
Low water-milfoil
Slender water-mitfoil
Whorled water-mitfoil
Slender naiad
Thread-like naiad
Southern naiad
American lotus
Mountain holly

Tuberous white water lily
Larger floating-heart
Floating-heart
Shale-barren primrose
Seaside evening p;imrose
Clustered bluets
Shaggy false-gromwell
Virginia false-gromwell
White-fruited mountainrice
Black-fruited mountainrice
Sourwood
Canby's dropwort •
Canby's mountain lover

Status Uncertain
Endangered Extirpated C2
Endangered
Endangered Extirpated
Endangered Extirpated
Rare
Endangered
Endangered Extirpated
Watchlist
Threatened
Threatened
Endangered
Endangered
Endangered Extirpated C1 *
Watchlist
Endangered
Threatened
Endangered
Watchlist
Watchlist
Endangered
Endangered
Status Uncertain
Status Uncertain
Watchlist ''
Endangered 3C
Threatened
Watchlist
Endangered Extirpated
Highly Rare
Endangered
Endangered Extirpated
Watchlist
Watchlist
Endangered Extirpated
Watchlist
Threatened
Watchlist
Highly Rare
Status Uncertain
Endangered
Endangered
Watchlist
Watchlist
Rare
Endangered
Endangered
Threatened
Threatened
Endangered
Endangered LE
Endangered C2
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Scientific Name

Panax quinquefolius
Panicum aciculare
Panicum aculeatum
Panicum angustifolium
Panicum boreale
Panicum commonsianum
Panicum ensifolium
Panicum flexile
Panicum hemitpmon
Panicum laxiflorum
Panicum leucothrix
Panicum oligosanthes
Panicum ravenelii
Panicum scabriusculum
Panicum tuckermanii
Panicum wrightianum
Panicum yadkinense
Parnassia asarifolia
Paronychia virginica
Parthenium integrifolium
Paspalum dissectum
Paspalum flurtans
Passiflora incarnata
Passiflora lutea
Pedicularis lanceolata
Pellaea glabella
Penstemon laevigatus
Persea borbonia
Phacelia purshii
Phacelia ranunculacea
Phalaris caroliniana
Phaseolus polystachyus
Phlox Carolina
Phlox glaberrima
Phlox latrfolia
Phlox pilosa
Phyllanthus caroliniensis
Physalis virglniana
Picea rubens
Pilea fontana
Pinus serotina
Plantago cordata
Plantago pusilla
Platanthera blephariglottis
Platanthera ciliaris
Platanthera cristata
Platanthera flava
Platanthera grandiflora
Rlatanthera peramoena
Platanthera psycodes
Pluchea camphorata
Poa alsodes

Common Name

Ginseng
Bristling panicgrass
Tall rough panicgrass
Narrow-leaved panicgrass
Northern panicgrass
Commons' panicgrass
Small-leaved panicgrass
Wiry wrtch-grass
Maidencane

Roughish panicgrass
Few-flowered panicgrass

Tall swamp panicgrass
Tuckerman's panicgrass
Wright's panicgrass

Kidneyleaf grass-of-parnassus
Yellow nairwort
American feverfew
Walter's paspalum
Floating paspalum
Purple passionflower
Yellow passionflower
Swamp lousewort
Smooth ciiffbrake
Smooth beardtongue
Red bay
Miami-mist
Coville's phacelia
May grass
Wild bean
Thick-leaved phlox
Smooth phlox
Mountain phlox
Downy phlox

Virginia ground-cherry
Red spruce
Cootwort
Pond pine
Heart-leaved plantain
Slender plantain
White fringed orchid
Yellow fringed orchid
Crested yellow orchid
Pale green orchid
Large purple fringed orchid
Purple fringeless orchid
Small purple fringed orchid
Marsh fleabane
Grove meadow-grass

State US

Watchiist 3C
Status Uncertain
Status Uncertain
Status Uncertain
Endangered Extirpated
Rare
Watchiist
Endangered
Watchiist
Status Uncertain
Status Uncertain
Endangered
Watchiist
Endangered
Status Uncertain
Endangered
Status Uncertain
Endangered
Endangered C2
Endangered
Endangered
Endangered
Status Uncertain
Watchiist
Endangered
Endangered
Watchiist...
Threatened
Watchiist
Endangered
Endangered Extirpated
Watchiist
Endangered Extirpated
Endangered Extirpated
Endangered Extirpated
Endangered Extirpated
Watchiist
Watchiist
Watchiist
Rare
Watchiist
Endangered Extirpated 3C,
Endangered Extirpated
Threatened
Threatened
Threatened
Threatened 3C
Threatened
Threatened 3C
Endangered Extirpated
Endangered
Rare
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Poa languida
Poa palustris
Poa saltuensis
Podostemum ceratophyllum
Pogonia ophioglossoides
Polanisia dodecandra
Polemonium van-bruntiae
Polygala cruciata
Polygala curtissii
Polygala incarnata
Polygala polygama
Polygala senega
Polygonella articulata
Polygonum amphibium
Polygonum careyi
Polygonum cilinode
Polygonum denslflorum
Polygonum glaucum
Polygonum opelousanum
Polygonum ramosissimum
Polygonum robustius
Polygonum setaceum
Potypodium polypodioides
Populus balsamifera
Porteranthus stipulatus
Potamogeton amplifolius
Potamogeton foliosus
Potamogeton illinoensis
Potamogeton natans •
Potamogeton perfoliatus
Potamogeton pusillus
Potamogeton richardsonii
Potamogeton robbinsii
Potamogeton spirillus
Potamogeton zostertformis
Potentilla arguta
Prenanthes autumnalis
Prunus alleghaniensis
Prunus angustrfolia
Prunus marftima
Prunus pumila
Psilocarya nrtens
Psilocarya scirpoldes
Psoralea psoralioides
Ptelea trifoliata
Ptilimnium nodosum
Puccinellia fasciculata

Weak speargrass
Fowl bluegrass

Threadfoot
Rose pogonia
Clammyweed
Jacob's-ladder
Cross-leaved milkwort
Curtis' milkwort
Pink milkwort
Racemed milkwort
Seneca snakeroot
Jolntweed
Water smartweed
Carey's knotweed
Fringed bindweed
Dense-flowered knotweed
Seaside knotweed
Opelousas smartweed
Bushy knotweed
Stout smartweed
Bristly smartweed
Resurrection fern

' Balsam poplar
American ipecac
Large-leaved pondweed
Leafy pondweed
Illinois pondweed
Floating pondweed
Clasping-Ieaved pondweed
Slender pondweed
Redheadgrass
Robbins' pondweed
Spiral pondweed
Flatstem pondweed
Tall cinquefoil
Slender rattlesnake-root
Allegheny plum
Chickasaw plum
Beach plum
Eastern dwarf cherry
Short-beaked baldrush
Long-beaked baldrush

Wafer-ash
Harperella

Pale mannagrassPuccinellia pallida
Pycnanthemum pycnanthemoides
Endangered Extirpated
Pycnanthemum setosum Awned mountain-mint
Pycnanthemum torrei Torrey's mountain-mint

Status Uncertain
Status Uncertain
Endangered Extirpated
Watchlist
Watchlist
Endangered Extirpated
Endangered 3C
Endangered
Watchlist
Watchlist
Threatened
Threatened
Watchlist
Highly Rare
Status Uncertain
Watchlist
Endangered
Highly Rare
Status Uncertain
Endangered Extirpated
Endangered Extirpated
Status Uncertain
Watchlist
Status Uncertain
Endangered Extirpated
Endangered Extirpated
Endangered
Highly Rare
Status Uncertain
Rare
Highly Rare
Endangered Extirpated
Endangered Extirpated
Highly Rare
Endangered Extirpated
Status Uncertain
Endangered
Endangered 3C
Watchlist
Endangered
Status Uncertain
Endangered
Endangered
Status Uncertain
Watchlist
Endangered LE
Watchlist
Endangered Extirpated
Southern mountain-mint

Endangered Extirpated
Endangered
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Scientific Name Common Name State US

r ,

Pycnanthemum verticillatum
Pycnanthemum virginianum
Pyrola secunda
Pyrola virens
Pyrrhopappus carolinianus
Quercus imbricaria
Quercus laurifolia
Quercus lyrata
Quercus macrocarpa
Quercus muhlenbergii
Quercus prinoides
Quercus shumardii
Ranunculus allegheniensis
Ranunculus ambigens
Ranunculus carolinianus
Ranunculus fascicularis
Ranunculus flabellaris
Ranunculus hederaceus
Ranunculus laxicaulis
Ranunculus micranthus
Ranunculus pensyivanicus
Ranunculus pusillus
Ranunculus trichophyllus
Rhexia aristosa
Rhododendron arborescens
Rhododendron atlanticum
Rhododendron calendulaceum
Rhododendron canescens
Rhynchosia tomentosa
Rhynchospora alba
Rhynchospora cephalantha
Rhynchospora corniculata
Rhynchospora fil'rfolia
Rhynchospora globularis
Rhynchospora glomerata
Rhynchospora gracilenta
Rhynchospora inundata
Rhynchospora microcephala
Rhynchospora pallida
Rhynchospora rar'rftora
Rhynchospora torreyana
Ribes americanum
Ribes cynosbati
Ribes glandulosum
Ribes hirtellum
Rosa blanda
Rosa setigera
Rosa virginiana
Rudbeckia fulgida
Rudbeckla triloba
Ruellia humilis
Ruellia purshiana

Whorted mountain-mint
Virginia mountain-mint
One-sided pyrola
Greenish-flowered pyrola
Carolina false-dandelion
Shingle oak
Laurel-leaved oak
Overcup oak
Mossy-cup oak
Chinquapin Oak
Dwarf chestnut oak
Shumsrd's red oak
Mountain crowfoot
Water-plantain spearwort
Carolina buttercup
Early buttercup
Yellow water-crowfoot

Rock crowfoot
Bristly crowfoot
Low spearwort
White water-crowfoot
Awned meadow-beauty
Smooth azalea
Dwarf azslea
Flame azalea

White beakrush
Capitate beakrush
Short-bristled hornedrush
Thread-leaved beakrush
Grass-like beakrush
Clustered beakrush
Slender beakrush
Drowned hornedrush
Tiny-headed beakrush
Pale beakrush
Few-flowered beakrush
Torrey's beakrush
Wild black currant
Prickly gooseberry
Skunk currant
Low wild gooseberry
Smooth rose
Prairie rose
Virginia rose
Orange coneflower
Thin-leaved coneflower
Hairy wild-petunia
Pursh's ruellia

Endangered
Rare
Endangered
Endangered Extirpated
Watchlist
Watchlist
Highly Rare
Watchlist
Highly Rare
Watchlist
Watchlist
Highly Flare
Watchlist
Endangered Extirpated
Endangered Extirpated
Endangered
Endangered
Endangered Extirpated
Status Uncertain
Watchlist
Endangered Extirpated
Watchlist
Endangered
Endangered Extirpated
Watchlist :

Watchlist
Highly Rare
Status Uncertain -
Endangered
Watchlist
Endangered
Endangered
Endangered
Endangered
Endangered
Watchlist
Endangered
Endangered Extirpated
Endangered Extirpated
Endangered Extirpated
Endangered
Endangered Extirpated
Watchlist
Highly Rare
Highly Rare
Endangered
Status Uncertain
Watchlist
Watchlist
Watchlist
Endangered Extirpated
Endangered Extirpated
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Scientific Name Common Name State US

Ruellia strepens
Rumex aftissimus
Rumex floridanus
Rumex hastatulus
Sabatia campanulata
Sabatia difformis
Sabatia dodecandra
Sacciolepis striata
Sagina decumbens
Sagtttaria catycina
Sagittaria engelmanniana
Sagittaria graminea
Sagrttaria longirostra
Sagfttaria rigida
Sagittaria subulata
Sagittaria teres
Salicornia bigelovii
Salicornia virginica
Salix bebbiana
Salix caroliniana
Salix discolor
Salix exigua
Salix lucida
Salix tristis
SaMa urticrfolia
Sanguisorba canadensis
Sanicula marilandica
Sanicula trifoliata
Sarracenia purpurea '
Saxifraga micranthidifolia
Schizachne purpurascens
Schwalbea americana
Scirpus ancistrochaetus
Scirpus cylindricus
Scirpus etuberculatus
Scirpus expansus
Scirpus fluviatilis
Scirpus pendulus
Scirpus smithii
Scirpus subterminalis
Scirpus torreyi
Scirpus verecundus
Scleria minor
Scleria nitida
Scleria pauciflora
Scleria reticularis
Scleria triglomerata
Scleria verticillata
Sclerolepis uniflora
Scrophularia lanceolata
Scutellaria galericulata
Scutellaria incana

Rustling wild-petunia
Tall dock
Florida dock
Engelmann's dock
Slender marsh pink
Lance-leaved sabatia
Large marsh pink
Sacciolepis
Decumbent pearlwort
Spongy tophotocarpus
Engelmann's arrowhead
Grass-leaved arrowhead
Long-beaked arrowhead
Sessile-fruited arrowhead
Subulate arrowhead
Slender arrowhead
Dwarf glssswort
Woody glssswort
Bebb's willow
Carolina willow
Pussy willow
Sandbar willow
Shining wiBow
Dwarf prairie willow

Canada bumet
Sanicle
Three-leaved snakeroot
Northern pitcher-plant
Lettuce-leaved saxifrage
Purple oat
Chaffseed
Northeastern bulrush
Salt-marsh bulrush
Canby's bulrush
Wood bulrush
River bulrush

Smith's clubrush
Water clubrush
Torrey's clubrush

Slender nutrush
Shining nutrush
Papillose nutrush
Reticulated nutrush
Tall nutrush
Whorled nutrush
Pink bog-button
Hare figwort
Common skullcap *
Downy skullcap

Endangered
Endangered
Endangered
Status Uncertain
Endangered Extirpated
Endangered Extirpated
Watchlist
Endangered
Watchlist
Threatened
Threatened
Watchlist
Status Uncertain
Endangered
Watchlist
Endangered Extirpated
Watchlist
Watchlist
Endangered Extirpated

.Watchlist
Status Uncertain
Endangered
Endangered Extirpated
Highly Rare ,
Endangered Extirpated
Threatened
Watchlist
Watchlist
Threatened
Watchlist
Endangered
Endangered Extirpated
Endangered
Rare
Endangered
Watchlist
Watchlist
Watchlist
Endangered Extirpated
Endangered
Endangered Extirpated
Rare
Endangered
Endangered Extirpated
Watchlist
Rare
Rare
Endangered
Endangered
Watchlist
Highly Rare
Watchlist
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Scutellaria leonardii
Sciftellaria nervosa
Scutellaria ovata
Scutellaria parvula
Scutellaria saxatilis
Scutellaria serrata
Sedum glaucophyllum
Senecio anonymus
Senecio antennaritfolius
Senecio pauperculus
Sesuvium maritimum
Sibara virginica
Sida hermaphrodita
Silene nivea
Silphium tr'rfoliatum
Sisyrinchium arenicoia
Smilacina stellata
Smiiax bona-nox
Smilax ecirrhata
Smiiax pseudochina
Smilax watteri
Solidago curtisii
Solidago elliottii
Solidago fistulosa
Solidago hispida
Solidago microcephala
Solidago patula
Solidago puberula
Solidago rigida
Solidago roanensis /
Solidago rupestris
Solidago spathulata
Solidago speciosa
Solidago stricta
Solidago uliginosa
Sorbus americana
Sorghastrum elliottii
Sparganium androcladum
Sparganium chlorocarpum
Sparganium eurycarpum
Spermacoce glabra
Sphenopholis pensyh/anica
Spigelia marilandica
Spiraea betul'rfolia
Spiranthes laciniata
Spiranthes lucida
Spiranthes ochroleuca
Spiranthes odorata
Spiranthes praecox
Spiranthes tuberosa
Sporobolus asper
Sporobolus clandestinus

Leonard's skullcap
Veined skullcap
Heart-leaved skullcap
Small skullcap
Rock skullcap
Showy skullcap
Cliff stonecrop
Small's ragwort
Pussytoes ragwort
Balsam ragwort
Sea-purslane
Virginia cress
Virginia mallow
Snowy campion
Three-leaved rosinweed
Sand blueeyed-grass
Star-flowered false Solomon's-seal
Bullbrier
Upright smilax
Halberd-leaved greenbrier
Red-berried greenbrier
Curtis* goldenrod
Eiliott's goldenrod
Pine barrens goldenrod
Hairy goldenrod
Tiny-headed goldenrod
Sharp-leaved goldenrod
Downy goldenrod
Hard-leaved goldenrod
Mountain goldenrod
Rock goldenrod
Rrverbank goldenrod
Showy goldenrod
Wandlike goldenrod
Bog goldenrod
American mountain-ash

Branching bur-reed
Green-fruited bur-reed
Broad-fruited bur-reed
Buttonweed
Swsmp-oats
Indian-pink
Corymbed spiraea-
Lace-lip ladys' tresses
Wide-leaved ladys' tresses
Yellow nodding ladys1 tresses
Sweet-scented ladys' tresses
Grass-leaved ladys' tresses
Little ladys1 tresses
Long-Iesved rushgrass
Rough rushgrass

Threatened
Endangered Extirpated
Watchlist
Endangered Extirpated
Endangered
Watchlist
Endangered
Watchlist
Watchlist
Watchlist
Highly Rare
Status Uncertain
Threatened
Endangered
Watchlist
Endangered Extirpated
Endangered
Watchlist
Status Uncertain
Endangered -
Endangered
Endangered
Watchlist
Watchlist
Endangered Extirpated
Watchlist;
Watchlist
Watchlist
Endangered Extirpated
Endangered Extirpated
Endangered Extirpated
Threatened
Endangered
Status Uncertain
Watchlist
Watchlist
Endangered Extirpated
Watchlist
Watchlist
Watchlist
Endangered
Threatened
Endangered Extirpated
Watchlist
Status Uncertain
Endangered
Endangered
Endangered Extirpated
Highly Rare
Watchlist
Highly Rare
Endangered

C2
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Scientific Name Common Name State US

Sporobolus heterolepis
Sporobolus neglectus
Stachys aspera
Stachys clingmanii
Stachys cordata
Stachys hyssopifolia
Stachys latidens
Stellaria alsine
Stenanthium gramineum
Streptopus amplexrfolius
Streptopus roseus
Stylophorum diphyllum
Suaeda linearis
Symphoricarpos albus
Symplocos tinctoria
Taenidia montana
Talinum teretrfolium
Taxus canadensis
Tephrosia spicata
Thalictrum dasycarpum
Thalictrum macrostylum
Thalictrum subrotundum
Thaspium trrfoliatum
Thefypteris phegopteris
Thelypteris simulata
Thuja occidentalis
Tilia heterophylla
Tillandsia usneoides
Tofieldia glutinosa . •' /
Tofieldia racemosa
Tomanthera auriculata
Trachelospermum difforme
Trautvetteria caroliniensis
Triadenum tubulosum
Trichostema brachiatum
Trichostema setaceum
Trffolium reflexum
Trifolium virginicum
Triglochin marrtimum
Triglochin striatum
Trillium cernuum
Trillium flexipes
Trillium nivale
Trillium pusillum

var. virginanum
Triosteum angustifolium
Triphora trianthophora
Typha domingensis
Utricularia b'rflora
Utricularia cornuta
Utricularia fibrosa
Utricularia gibba

Northern dropseed
Small rushgrass

Clingman's hedge-nenie
Nuttall's hedge-nettle
Hyssop-leaved hedge-nettle

Trailing stftchwort
Featherbells
White mandarin
Rose twisted-stalk

Tall sea-biite

Sweetleaf
Mountain pimpernel
Fameflower
American yew

Purple meadowrue

Purple meadow-parsnip
Northern beech fern
Bog fern
Arbor-vitae

Spanish moss
False asphodel
Coastal false asphodel
Auricled gerardia
Climbing dogbane
Carolina tassel-rue

False pennyroyal
Narrow-leaved bluecurts
Buffalo clover
Kate's-mountain clover
Seaside arrow-grass
Three-ribbed arrow-grass
Nodding trillium
Drooping trillium
Snow trillium
Dwarf triilium

Narrow-leaved horse-gentian
Nodding pogonia

Two-flowered bladderwort
Horned bladderwort
Fibrous bladderwort"
Humped bladderwort

Endangered
Endangered Extirpated
Endangered Extirpated
Status Uncertain
Highly Rare
Status Uncertain
Highly Rare
Endangered Extirpated
Threatened
Status Uncertain
Threatened
Status Uncertain
Watchlist
Threatened
Rare
Threatened 3C
Threatened
Watchlist
Endangered Extirpated
Status Uncertain
Status Uncertain
Status Uncertain C2
Endangered
Rare
Threatened r
Threatened
Watchlist
Extirpated
Status Uncertain
Endangered Extirpated
Endangered Extirpated C2
Endangered
Watchlist
Highly Rare
Watchlist
Highly Rare
Endangered Extirpated
Threatened 3C
Status Uncertain
Endangered Extirpated
Watchlist
Endangered
Endangered
Threatened C2

Endangered
Endangered Extirpated
Watchlist
Endangered
Status Uncertain
Endangered
Watchlist
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Utricularia inflata
Utricularia purpurea
Utricularia radiata
Utricularia resupinata
Utricularia subulata
Uvularia grandiflora
Uvularia puberula
Vaccinium macrocarpon
Vaccinium myrtilloides
Vaccinium oxycoccos
Valeriana pauc'rflora
Valerianella chenopodiifolia
Valerianella umbilicata
Verbesina virginica
Vernonia gigantea
Veronica scutellata
Viburnum lentago
Vicia americana
Viola appalachiensis
Viola brittoniana
Viola incognita
Viola rostrata
Viola septentrionalis
Vitis cinerea
Vitis novae-angliae
Vitis rupestris
Wolffia columbiana
Wolffia papulifera
Wolffia punctata
Wolffiella floridana
Woodsia ilvensis
Xyris difformis
Xyris fimbriata
Xyris smalliana
Zanthoxylum americanum
Zephyranthes atamasca
Zizia aurea

Swollen bladderwort
Purple bladderwort
Small swollen bladderwort
Reversed blsdderwort
Zig-zag bladderwort
Large-flowered belfwort
Mountain bellwort
Large cranberry
Velvetleaf blueberry
Small cranberry
Valerian
Goose-foot cornsaiad
Tall comsalad

Giant ironweed
Marsh speedwell
Nanny berry
Purple vetch
Appalachian blue violet
Britton's violet
Large-leaved white violet
Long-spurred violet
Northern blue violet
Gray bark
New England grape
Sand grape
Columbian water-meal

Water-meal
Wolffiella
Rusty woodsia
Variable yelloweyed-grass
Fringed yelloweyed-grass
Small's yelloweyed-grass
Northern prickly-ash
Atamasco Itfy
Golden alexanders

Endangered
Threatened
Watchlist
Endangered
Watchlist
Highly Rare
Watchlist
Watchlist
Watchlist
Threatened
Endangered
Endangered
Endangered Extirpated
Status Uncertain
Status Uncertain
Endangered
Highly Rare
Endangered Extirpated
Highly Rare
Watchlist
Highly Rare
Watchlist
Status Uncertain
Status Uncertain
Endangered Extirpated
Highly Rare
Watchlist
Rare
Rare
Endangered Extirpated
Threatened
Rare
Endangered
Endangered
Endangered
Highly Rare
Watchlist
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APPENDIX
UST OF PLANT SYNONYM NAMES

Synonym Name
Agastache scrophulariaefolia
Agave virginica
Amelanchier stolonifera
Ammannia teres
Ampelamus albidus
Arabis perstellata var. shortii
Arenaria groenlandica
Arenaria latertflora
Arenaria peploides
Arenaria stricta
Aristida dichotoma var. curtissii
Aristolochia durior
Asplenium cryptolepis
Aster steeleorum
Bacopa acuminata
Bidens mariana
Botrychium dissectum forma oneidense
Botrychium matricariaefolium
Callitriche palustris
Calopogon pulchellus
Carex cephaiantha
Carex tetanica var. woodii
Ceratophyllum echinatum
Chenopodium hybridum var. gigantospermum
Chenopodium hybridum var. standleyanum
Clematis verticillaris
Convolvulus spithamaeus
Coptis groenlandica /
Cyperus infiexus
Digitaria filiformis var. villosa
Diplachne maritima
Dryopteris 'cristata var. clintoniana
Dryopteris disjuncta
Dryopteris spinulosa var. americana
Dryopteris spp.
Eteocharis ambigens
Eleocharis calva
Epilobium glandulosum var. adenocaulon
Erianthus coarctatus
Euphorbia vermiculata
Euthamia minor
Fimbristylis baldwiniana
Fimbristylis caroliniana
Fraxinus tomentosa
Gentiana crinrta
Gentiana puberulenta
Gentiana quinquefolia
Gerardia auriculata
Gerardia laevigata
Gerardia spp.
Gillenia stipulata

Listed Name
A. scrophulariifolia
Manfreda virginica
A. spicata
A. latifoiia
Cynanchum laeve
A. shortii
Minuartia glabra
Moehringa lateriflora
Honkenya peploides
Minuartia michauxii
A. curtissii
A. macrophylla
A. ruta-muraria
A. concinnus
Mecardonia acuminata
B. bidentoides
B. oneidense
B. matricariifolium
C. verna
C. tuberosus
C. echinata
C. woodii
C. muricatum
C. gigantospermum
C. standleyanum
C. occidentalis
Calystegia spithamaea
C. trifolia
C. aristatus
D. villosa
Leptochloa fascicularis
D. clintoniana
Gymnocarpium dryopteris
D. campyloptera
Thefypteris spp.
E. fallax
E. erythropoda
E. ciliatum
E. brevibarbis
Chamaesyce vermiculata
Solidago microcephala
F. annua
F. puberula
F. profunda
Gentianopsis crinita
G. puberula
Gentianella quinquefolia
Tomanthera auriculata
Aureolaria laevigata
Agalinis spp.
Porteranthus stipuiatus
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Synonym Name
Glyceria pallida
Gonolobus spp.
Habenaria fimbriata
Habenaria spp.
Habenaria viridis var. bracteata
Hedyotis michauxii
Hedyotis uniflora
Helenium nudiflorum
Heracleum maximum
Hexastylis virginicum
Hibiscus militaris
Hypericum tubulosum
Isanthus brachiatus
Jussiaea decurrens
Lophotocarpus calycina
Lycopodium inundatum var. inundatum
Manisuris rugosa
Melanthium hybridum
Nemophila microcalyx
Onosmodium hispidissimum
Paxistima canbyi
Phaseolus polystachios
Phlox ovata
Pseudotaenidia montana
Pteretis pensylvanica
Ptilimnium fluviatile
Pyrus floribunda
Ranunculus aquatilis
Sagittaria australis
Salix humilis var. microphylla
Salix interior
Scirpus lineatus
Scirpus marrtimus var. fernaldi
Scleria muhlenbergi
Scutellaria epilobi'rfolia
Scutellaria parvula var. leonardii
Senecio smailii
Silphium asteriscus
Smilax tamn'rfolia
Solidago racemosa
Spiraea corymbosa
Spiranthes cernus var. ochroleuca
Stachys nuttallii
Stachys riddellii
Tillaea aquatica
Torreyochloa pallida
Trillium pusillum var. virginianum
Trisetum pensylvanicum
Utricularia inflata var. minor
Uvularia pudica
Vernonia attissima
Xanthoxylum americanum

Listed Name
Puccinellia pallida
Matelea spp.
Platanthera grandiflora
Platanthera spp.
Coeloglossum viride
Houstonia serpyllifolia
Oldenlandia uniflora
H. flexuosum
H. lanatum
Asarum virginicum
H. laevis
Triadenum tubuiosum
Trichostema brachiatum
Ludwigia decurrens
Sagittaria calycina
L inundatum
Coelorachis rugosa
M. latifolium
N. aphylta
O. molle
Pachistima canbyi
P. polystachyus
P. latifolia
Taenidia montana
Matteuccia struthiopteris
P. nodosum
Aronia prunifolia
R. tricophyllus
S. longirostra
S. tristis
S. exigua
S. pendulus
S. cylindhcus
S. reticularis
S. galericulata
S. leonardii
S. anonymus
S. trifoliatum
S. pseudo-china
S. spathulata
S. betulifolia
S, ochroleuca
S. cordata
S. cordata
Crassula aquatica
Puccinellia pallida
T. pusillum
Sphenopholis pensylvanica
U. radiata
U. puberula
V. gigantea
Zanthoxylum americanum
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INTRODUCTION

The following list identifies those na:tve
animals of Maryland which are among the rarest
and most in need of conservation. It has teen
compiled by the biologists of the Maryland Natural
Heritage Program as part of an effort begun in 1979
to identify and protect rare and endangered species,
the best remaining examples of rare species
habitats, and significant natural areas throughout the
State. The original version of this list was induced
.in the Department of Natural Resources' 1984
publication Threatened and Endangered Plants and
Animals of Maryland, which also contained detailed
information on the known Distribution and status of
Maryland's rare species at'that time.

Between 1984 and 1987, our knowledge cf
Maryland's fauna steadily grew. Through extensive
field work, staff biologists located species which
were previously unrecorded for the State and
discovered that some species were more scarce
than previously known. Similarly, some species
were determined to be either more widespread cr
less vulnerable to ecological disturbances than
previously believed. Thus, some species were
added to the list, and some were downgraded in
rarity status or even removed from the list.

In 1987, the list of species protected under
Maryland's Nongame and Endangered Species
Conservation Act, the Threatened and Encar.cered
Species list, was revised to include a total cf 76
animals, as well as 267 plants. Most of these
species occur in the Chesapeake Bay region, and
they were added to the list in conjunction with the
Chesapeake Bay Critical Area legislation. In
December of 1990, the Threatened and Encancered

Species list was revised again to include species
which inhabit Central and Western Maryland. Thus,
a total of 121 animals and 497 plants are currently
protected by State law.

However, Natural Heritage Program biologists
are concerned with many more species than those
included on the State's Threatened and Endangered
Species list. Some of these species are potential
candidates for listing and usually require further
investigation into their rarity ahd endangerment
status. Others are thought to be secure at present,
but are worthy of attention because of limited
distributions, declining populations, or ecological
vulnerabilities. In order to track the status of these
potential candidates and other declining species, the
Natural Heritage Program maintains a list of these
species in addition to the Threatened and
Endangered Species list. As our knowledge of
Maryland's vertebrates and invertebrates continues
to grow, both the Threatened and Endangered
Species list and the "unofficial" Natural Heritage
Program list will periodically require revision.

ABOUT THIS UST

The list of Maryland's rare, threatened, and
endangered animals is arranged phylogenetically
beginning with the most primitive group, planarians.
Within each major group, species are listed
alphabetically by scientific name. It should be noted
that birds and some migratory insects are included
on the basis of their breeding status alone. For
example, Dark-eyed Ounces are abundant backyard
birds during the winter; however, they breed in only
a few remote areas in Western Maryland during the
summer. Birds and other migrants that are rare
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Maryland breeders are included regardless cf their
status during non-breeding seasons. Other migrant
species, such as whales and sea turtles, have been
included because of their Federal status even
though they typically do not breed in Marylarc.

Two columns under the heading STATUS are
printed to the right of each name. The first column
(STATE) is the species' status in Maryland as
determined by the Department of Natural Resources.
If the species is included on the Department's
Threatened and Endangered Species list (COMAR
08.03.08), its official status is given. If the species
does not appear on the official list, Its unofficial
status as determined by the Department's Nsural
Heritage Program is given. Species in the laser
category may be candidates for State-listing. The
codes in the second column (US) refer to the
national status of each species of concern to the
U.S. Fish and Wildlife Service. Definitions cf the
State and Federal status categories are provided
below.

Explanation of Status Categories

State
Status as determined by the Maryland Department
of Natural Resources. The first four categories are
those included in the Department's Threatened end
Endangered Species list. Legal protection is
provided only to species designated under one of
these four categories. The remaining six categories
are unofficial designations as determined by the
Department's Natural Heritage Program.

Endangered Extirpated- a species that was cr.ce a
viable component of the flora or fauna cf the
State, but for which no naturally occurring
populations are known to exist in the State.

Endangered - a species whose continued existence
as a viable component of the State's flora cr
fauna is determined to be in jeopardy.

Threatened - a species of flora or fauna which
appears likely, within the foreseeable future, to
become endangered in the State.

In Need of Conservation - an animal species whose
population is limited or declining in the Stale
such that it may become threatened in the
foreseeable future if current trends or ccnc'tticns
persist.

Extirpated - a species that is historically known from
the State, but has not been verified for an
extended period, usually 40 years, and is
apparently extirpated; or any species whose
only known populations have been destroyed.

Historical - a species that is historically known frcm
the State, but has not been verified for an
extended period, usually 15 years.

Highly Rare - a species which typically has five or
fewer current, naturally occurring, viable
populations remaining in the State.

Rare - a species which typically has between five
and twenty current, naturally occurring, viable
populations remaining in the State.

Status Uncertain - an uncommon species
considered to be of concern in the State, but
with an uncertain status due to inadequate data
to determine rarity, question of taxonomic
classification, the possibility that reports cf
Maryland populations are based on
misidentified specimens, or the possibility that
the species is not native and naturally occurring
in the State. ;

Watchlist - an uncommon species which is typically
thought to be secure in the State, but which is
worthy of attention or monitoring due to limited

.distribution, declining populations, or ecological
vulnerabilities; 'and which may become rare in
the foreseeable future.

Federal
Status as determined by the U.S. Fish and Wildlife
Service's Office of Endangered Species, in
accordance with the Endangered Species Act cf
1973.

LE - a species currently listed as Endangered in the
U.S.; a species which is in danger of extinction
throughout all or a significant portion of its
range.

LT - a species currently listed as Threatened in the
U.S.; a species which is likely to become an
Endangered species within the foreseeable
future throughout all or a significant portion cf
its range.



C1 - a candidate taxon for federal listing for which
substantial information exists on biological
vulnerability and threat(s) to support proposals
to list the taxon as Endangered or Threatened.

C2 - a candidate taxon for federal listing for v/hich
information indicates that listing as Endangered
or Threatened is possibly appropriate, but for
which substantial data on biological vulnerability
and threat(s) are not currently known or en file
to support proposed rules.

3A - a taxon for which available information
indicates probable extinction or destruction cf
the habitat from which it was known.

3C - a taxon which has proven to be mere
abundant or widespread than was previously
believed and/or is not subject to any identifiable
threat.

OTHER USTS AND INFORMATION

The U.S. Fish and Wildlife Service's Otfice of
Endangered Species publishes a list of federaity-
designated threatened and endangered species, as
well as those species considered to be candidates
for official listing. Copies of the U.S. Department cf
Interior's booklet, "Endangered & Threatened Wildlife
and Plants," published April 15, 1990, can be
obtained from the Publication Unit, U.S. Fish and
Wildlife Service, Washington, DC 20240.

The Department of Natural Resources' Tidewater
Administration maintains an official list of game and
commercial fish species that are designated es
endangered, threatened, or in need of conservation
in Maryland. The list of Endangered and
Threatened Fish Species (COMAR 08.02.12) can be
obtained by contacting the Tidewater Administration.
Fisheries Division, Department of Natural Resources,
Tawes Slate Office Building C-2, Annapolis, MD
21401.

The Natural Heritage Program is the lead State
agency for the identification, ranking, and protection
of Maryland's rare species and significant natural
areas. Staff biologists obtain information on the
biology and status of rare native flora and fauna
from various sources, including scientific experts,
knowledgeable amateur naturalists, and research
projects funded through the Chesapeake Bay and
Endangered Species tax check-off. You can take
an active part in protecting Maryland's rare species
by contacting the Natural Heritage Program with the
following types of information:

1. Location and population size/vigor information
for any species on the Program's rare, threatened,
and endangered species list, including historical
information.

2. Data indicating that a species should be
assigned to a category other than the one in which
it appears.

3. Nominations of additional rare species to be
included on the list or of species that should be
deleted from the list, with supporting data.

4. Documentation of threats to any rare species
populations, including the species' habitat.

5. Information on the biology or ecology of rare
species and references to the species in the
literature.

6. Any additional information that would support the
protection, conservation, or management of rare
species, habitats, or natural communities in
Maryland.

To obtain additional copies of this list, to
receive a copy of "Rare, Threatened, and
Endangered Plants of Maryland," or to receive ether
information on Maryland's rare species and natural
areas, please contact the Maryland Natural Heritage
Program at the address shown above.
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RARE, THREATENED, AND ENDANGERED ANIMALS
OF MARYLAND

Maryland Natural Heritage Program
Department of Natural Resources

May 18, 1992

Scientific Name

Phagocata virilis
Planaria dactyligera
Procotyla typhlops
Sphallopfana hoffmasteri
Sphalloplana sp. 1

Common Name

PLANARIANS
A planarian
A planarian
A planarian
Hoffmaster's cave planarin
A planarian

State

Highly Rare
Rare
Endangered
Endangered
Highly Rare

US

C2

Alasmidonta heterodon
AJasmidonta varicosa
Anguispira clarki
Fontigens bottimeri
Glyphyalinia raderi
Hendersonia occulta
Lasmigona subviridis

MOLLUSCS
Dwarf wedce mussel
Brook floater
Clark's beehive snail
Appalachian spring snail
Rader's snail
Cherrydrop snail
Green floater

Endangered LE
Extirpated C2
Highly Rare
Watchlist
Endangered Extirpated C2
Endangered
Endangered ' C2

Ankylocythere tridentata .
Attheyella spinipes
Caecidotea franzi
Caecidotea price!
Caecidotea sp. 1
Caecidotea sp. 2
Caecidotea sp. 3
Crangonyx dearolfi
Dactylocythere scotos
Diacyclops palustris
Eulimnadia francesae
Eulimnadia ventricosa
Stygobromus allegheniensis
Stygobromus biggersi
Stygobromus emarginatus
Stygobromus franzi
Stygobromus gracilipes
Stygobromus pizzinii
Stygobromus sp. 5
Stygobromus sp. 6
Stygobromus tenuis

CRUSTACEANS
An entocytherid ostracod
A harpsctfcord copepod
Franz's cave isopod
Price's cave isopod
An isopcd
An isopod
An isopod
Dearolfs cave isopod
Ah entccytherid ostracod
A cyclopcid copepod
A concncstrscan phyllopod
A conchcstracan phyllopod
Allegheny cave amphipod
Biggers' cave amphipcd
Greenbrier csve amphipod
Franz's csve amph'ipod
Shenanc'csh cave amphipod
Pizzini's cave amphipod
Crabtree cave amphipcd
An amphipod
Potomac amphipod

Extirpated
Status Uncertain
Endangered
Watchlist
Highly Rare
Highly Rare
Highly Rare
Endangered
Highly Rare
Status Uncertain
Highly Rare
Highly Rare
Threatened
Endangered
Endangered
Threatened
Endangered
Highly Rare
Highly Rare
Highly Rare
Watchlist

C2

C2

C2

3C

C2
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Scientific Name Common Name State US

Atypus bicolor
Oreonetides sp. 1
Porrhomma cavernicolum

Collembola
Arrhopalites sp. 1

Ephemeroptera
Potamanthus walkeri

Odonata
Stylurus notatus
Tachopteryx thoreyi

Homoptera
Chlorotettix sp. 1
Limotenix sp. 1

Coleoptera
Cicindela dorsalis dorsalis
Cicindela dorsalis media
Cicindela lepida
Cicindela patruela
Cicindela puritana
Cicindela purpurea
Cicindela scutellaris /
Cicindela splendida
Cicindela unipunctata ',
Dryobius sexnotatus
Helops cisteloides
Hoperius planatus
Hydrochara occuita
Hydrochus sp. 1 (spangleri)
Laccophilus schwarzi
Lucanus elephas
Nicrophorus americanus
Scymnus gordoni
Sperchopsis tessellatus

Trichoptera
Hydropsyche brunneipennis

Lepidoptera - Butterflies
Amblyscirtes hegon
Autochton cellus
Boloria setene
Calephelis borealis
Celastrina ebenina
Celastrina neglectamajor
Chlosyne harrisii

SPIDERS
American purse-web spider
Snivetys cave spider
Appalachian cave spider

INSECTS

Crabtree cave springtail

Walker's tusked sprawler

Elusive clubtsil dragonfly
Thorey's grsyback damselfly

Highly Rare
Status Uncertain
Rare

Status Uncertain

Status Uncertain

Highly Rare
Status Uncertain

C2

A cicadellid leafhopper Status Uncertain
Eastern sedge barrens planthopper Highly Rare

Northeastern beach tiger beetle
White tiger beetle
Little white tiger beetle
A tiger beetle
Puritan tiger beetle
A tiger beetle
A tiger beetle
A tiger beetle
A tiger beetle
Six-banded longhorn beetle
A tenebrionid beetle
A hydrophylid beetle
A hydrophylid beetle
Seth forest water scavenger beetle
Schwarz' diving beetle
Giant stag beetle
American burying beetle
A coccinellid beetle
A hydrophylid beetle

A scalaris trichopteran

Pepper-and-salt skipper
Golden-banded skipper
Silver-bordered fritillary
Northern metalmark
Sooty azure
Appalachian blue
Harris' checkerspot

Endangered
Endangered
Highly Rare
Highly Rare
Endangered
Watchlist
Watchlist
Watchlist
Watchlist
Endangered
Status Uncertain
Extirpated
Rare
Extirpated
Extirpated
Highly Rare
Highly Rare
Status Uncertain
Rare

Watchlist

Highly Rare
Endangered
Watchlist
Threatened
Endangered
Watchlist
Threatened

C2

LT

LT

02

C2
3C

LE
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Scientffic Name Common Name State US

Colias interior
Cyllopsis gemma
Erora laeta
Erynnis martialis
Erynnis persius
Euchloe olympia
Euphyes bimacula
Euphyes dion
Euphyes pilatka
Fixsenia Ontario
Glaucopsyche lygdamus
Hermeuptychia sosybius
Hesperia attalus
Hesperia sassacus
Incisalia irus
Lycaena epfxanthe
Mitoura hesseli
Nymphalis vau-album
Papilio cresphontes
Papilio palamedes
Phyciodes batesii
Polites mystic
Polygonia progne
Problema bulenta
Pyrgus wyandot
Satyrium acadica
Satyrium caryaevorum
Satyrium edwardsii
Satyrium kingi
Speyeria atlantis
Speyeria diana
Speyeria idalia

Lepidoptera - Moths
Apamea apamiformis
Apamea plutonia
Capis curvata
CatocaJa marmorata
Catocala pretiosa
Cyclophora nanaria
Dasychira atrivenosa
Ectoedemia castaneae

Ectoedemia phleophaga

Elaphria georgei
Hadena ectypa
Hemileuca maia ssp. 4
Isoparce cupressi
Lytrosis sinuosa
Meropieon diversicolor
Meropleon titan

Pink-edged sulphur
Gemmed satyr
Early hairstreak
Mottled duskywing
Persius duskywing
Olympia marble
Two-spotted skipper
Sedge skipper
Saw-grass skipper
Northern hairstreak
Silvery Blue
Carolina satyr
Dotted skipper
Indian skipper
Frosted effin
Bog copper
Hessel's hsirstreak
Compton's tortoisesheil
Giant swallowtail
Palamedes swallowtail
Tawny crescentspot
Long dash
Gray comma
Rare skipper
Southern grizzled skipper
Acadian hairstreak
Hickory hairstreak
Edwards' hairstreak
King's hairstreak
Atlantis fritillary
Diana
Regal frrtillary

A noctuid moth
A noctuid moth
A "noctuid moth
Marbled underwing
Precious underwing
A geometrid moth
A lymantriid moth
American chestnut

nepticulid moth
Phleophagan chestnut

nepticulid moth
A noctuid moth
A noctuid moth
Woodland buckmoth
Cypress sphinx moth
Sinuous lytrosis
A noctuid moth
A noctuid moth

Highly Rare
Status Uncertain
Endangered
Endangered
Status Uncertain
Rare
Endangered
Watchlist
Status Uncertain
Endangered
Watchlist
Rare
Historical
Watchlist
Endangered
Endangered
Historical
Endangered
In Need of Conservation
Highly Rare
Endangered Extirpated
Watchlist
Watchlist
Threatened
Endangered
Status Uncertain
Endangered
Endangered
In Need of Conservation
Threatened
Extirpated
Endangered

Rare
Status Uncertain
Status Uncertain
Historical
Historical
Status Uncertain
Status Uncertain
Historical

C2

C2

C2
C2

3C
C2

Historical

Status
Status
Status
Status
Status
Status
Status

Uncertain
Uncertain
Uncertain
Uncertain
Uncertain
Uncertain
Uncertain



Scientific Name Common Name Slate US

Papaipema duovata
Papaipema marginidens
Papaipema polymniae
Schinia parmeliana
Sphinx franckii
Synanthedon castaneae
Xestia bollii
Zale submediana

A noctuid moth
A noctuid moth
Polymnia stalk borer
A noctuid moth
Franck's sphinx
Chestnut clearwing moth
A noctuid moth
A noctuid moth

Status Uncertain
Historical
Historical
Historical
Historical
Extirpated
Status Uncertain
Status Uncertain

C2

Acantharchus pomotis
Acipenser brevirostrum
Acipenser oxyrhynchus
Catostomus catostomus
Centrarchus macropterus
Clinostornus elongatus
Cottus cognatus
Enneacanthus chaetodon
Etheostoma sellare
Etheostoma vitreum
Fundulus luciae
Noturus flavus
Percina caprodes
Percina notogramma
Percopsis omiscomaycus
Rhinichthys bowersi

FISHES
Mud sunfish
Shortnose sturgeon
Atlantic sturgeon
Longnose sucker
Flier
Redside dace
Slimy sculpin
Blackbsnded sunfish
Maryland darter
Glassy darter
Spotfin killrfish
Stonecst
Log perch
Stripeback darter
Trout-perch
Cheat minnow

Rare
Endangered LE
Rare
Endangered
Status Uncertain
Highly Rare
Threatened
In Need of Conservation
Endangered LE
Endangered Extirpated
Rare
Highly Rare
Highly Rare
Endangered Extirpated
Endangered Extirpated
Endangered C2

Ambystoma jeffersonianum
Ambystoma tigrinum
Aneides aeneus
Cryptobranchus alleganiensis
Gastrophryne carolinensis
Hyla gratiosa
Necturus maculosus
Plethodon wehrlei
Pseudacris brachyphona
Rana virgatipes
Siren lacertina

AMPHIBIANS
Jefferson salamander
Eastern tiger salamander
Green salamander
Hellbender
Eastern narrow-mouthed toad
Barking treefrog
Mudpuppy
Wehrle's salamander
Mountain chorus frog
Carpenter frog
Greater siren

Watchlist
Endangered
Endangered
Endangered
Endangered
Endangered
Endangered Extirpated
In Need of Conservation
In Need of Conservation
In Need of Conservation
Endangered Extirpated

C2

Apalone spinifera
Caretta caretta
Cemophora coccinea
Chelonia mydas
Clemmys muhlenbergii
Dermochelys coriacea
Eretmochelys imbricata
Eumeces anthracinus

REPTILES
Eastern spiny softshell
Atlantic loggerhead turtle
Eastern scarlet snake
Atlantic green turtle
Bog turtle
Atlantic leatherback turtle
Atlantic hawksbill turtle
Northern coal skink

In Need of Conservation
Threatened LT
Watchlist
Threatened LT
Watchlist C2
Endangered LE
Endangered LE
Endangered
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Scientific Name Common Name State US

Farancia erytrogramma
Graptemys geographica
Lepidochelys kempii
Pituophis melanoleucus
Virginia valeriae pulchra

Rainbow snake
Map turtle
Atlantic ridley turtle
Northern pine snake
Mountain earth snake

Endangered Extirpated
In Need of Conservation
Endangered
Historical
Endangered

LE
C2

Acciprter gentrlis
Accipiter striatus
Aegolius acadicus
Aimophila aestivalis
Ammodramus henslowii
Asio flammeus
Asio otus
Bartramia longicauda
Botaurus lentiginosus
Campephilus principalis
Carpodacus purpureus
Catnarus ustulatus
Charadrius melodus
Charadrius wilsonia
Chondestes grammacus
Circus cyaneus
Cistothorus platensis
Contopus borealis
Dendroica coronata
Dendroica fusca
Egretta caerulea
Egretta tricolor
Empidonax alnorum
Falco peregrinus
Gallinula chloropus
Haematopus palliatus
Haliaeetus leucocephalus
Ixobrychus exilis
Junco hyemalis
Lanius ludovicianus
Lateralius jamaicensis
Limnothlypis swainsonii
Lophodytes cucullatus
Numenius borealis
Oporornis Philadelphia
Picoides borealis
Podilymbus podiceps
Porzana Carolina
Regulus satrapa
Rynchops niger i
Sitta canadensis
Sphyrapicus varius
Spiza americana
Sterna antillarum

BIRDS
Northern goshawk
Sharp-shinned hawk
Northern saw-whet owl
Bachman's sparrow
Henslow's sparrow
Short-eared owi
Long-eared owl
Upland sandpiper
American trttern
Ivory-billed woodpecker
Purple finch
Swainson's thrush
Piping plover
Wilson's plover
Lark sparrow
Northern harrier
Sedge wren
Olive-sided flycatcher
Yellow-rumped warbler
Blackburnian warbler
Little blue heron
Tricolored heron
Alder flycatcher
Peregrine falcon
Common moorhen
American oystercatcher
Bald eagle
Least bittern
Dark-eyed junco
Loggerhead shrike
Black rail
Swainson's warbler
Hooded merganser
Eskimo curlew
Mourning warbler (
Red-cockatied woodpecker
Pied-billed grebe
Sora
Golden-crowned kinglet
Black skimmer
Red-breasted nuthatch
Yellow-bellied sapsucker
Dickcissel
Least tern

Endangered C2
Highly Rare
Highly Rare
Endangered Extirpated C2
In Need of Conservation
In Need of Conservation
Historical
Endangered
In Need of Conservation
Endangered Extirpated LE
Watchlist
Extirpated
Endangered LT
Endangered
Endangered Extirpated
Rare '
In Need of Conservation
Endangered ;
Status Uncertain
Threatened
Rare
Watchlist
In Need of Conservation
Endangered LE
In Need of Conservation
Rare
Endangered LE
In Need of Conservation
Rare'
Endangered C2
In Need of Conservation C2
In Need of Conservation
Highly Rare
Endangered Extirpated LE
Endangered
Endangered Extirpated LE
Rare
Highly Rare
Rare
Threatened
Highly Rare
Historical
Watchlist
In Need of Conservation
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Scientific Name

Sterna dougallii
Sterna maxima
Sterna nilotica
Sterna sandvicensis
Thryomanes bewickii
Troglodytes troglodytes
Tympanuchus cupido
Tyto alba
Vermivora ruficapilla

Common Name

Roseate tern
Royal tern
Gull-billed tern
Sandwich tern
Eewick's wren
Winter wren
Greater prairie chicken
Common barn-owl
Nashville warbler

State US

Endangered Extirpated LE
Endangered
Threatened
Highly Rare
Endangered C2
Rare
Endangered Extirpated LE
Watchlist
In Need of Conservation

Balaena glacialis
Balaenoptera borealis
Balaenoptera musculus
Balaenoptera physalus
Canis lupus
Cervus canadensis
Condylura cristata parva
Erethizon dorsatum
Felis concolor
Lepus americanus
Lynx rufus
Martes americana
Megaptera novaeangliae
Microtus chrotorrhinus
Mustela nivalis
Myptis leibii
Myotis sodalis
Neotoma floridana
Physeter catodon
Reithrodontomys humulis
Sciurus niger cinereus
Sorex dispar
Sorex fumeus
Sorex hoyi winnemana
Sorex longirostris
Sorex palustris
Spilogale putorius
Sylvilagus transitionalis
Ursus americanus

MAMMALS
Black right whale
Sei whale
Blue whale
Finback whale
Gray wolf
American eik
Southeastern star-nosed mole
Porcupine
Eastern mountain lion
Snowshoe hare
Bobcat
Marten
Humpback whale
Southern rock vole
Least weasel
Eastern small-footed bat
Indiana bat
Eastern woodrat
Sperm whale
Eastern harvest mouse
Delmarva fox squirrel
Long-tailed shrew
Smoky shrew
Southern pygmy shrew
Southeastern shrew
Southern water shrew
Eastern spotted skunk
New England cottontail
Black bear

Endangered LE
Endangered LE
Endangered LE
Endangered LE
Endangered Extirpated LE
Endangered Extirpated
Status Uncertain 3C
In Need of Conservation
Endangered Extirpated LE
Endangered Extirpated
In Need of Conservation
Endangered Extirpated 3C
Endangered LE
Endangered . C2
In Need of Conservation
In Need of Conservation C2
Endangered LE
In Need of Conservation C2
Endangered LE
Endangered Extirpated
Endangered LE
In Need of Conservation 3C
Threatened
Rare 3C
In Need of Conservation
Endangered C2
Highly Rare
In Need of Conservation C2
Rare
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Maryland's
Threatened and Endangered Species

List and Regulations
CO MAR 08.03.08

This pamphlet is a slightly modified printing of the Threatened and Endangered Species list and
regulations found in the Code of Maryland Regulations (COMAR 08.03.08). The page numbering and
formatting of the regulations have been changed from that found in COMAR in order to allow the
regulations to be printed on fewer pages. In addition, scientific names are italicized in this printing in
accordance with accepted scientific practice. Scientific names are not italicized in COMAR. Otherwise,
this printing is believed to be an accurate representation of the text of COMAR 08.03.08. The purpose
of this printing is to make Man-land's Threatened and Endangered Species list and regulations more
readily available to the public.

Maryland's Threatened and Endangered Species list and regulations, which includes both plants
and animals, appears in the Wildlife subtitle of the Code of Maryland Regulations. The list and
regulations are administered by the Maryland Natural Heritage Program in cooperation with other
divisions within the Slate Department of Natural Resources. The list includes federally-listed species and
some species which meet Maryland's statutory definition of fish. The fish species included in this list are
"non-game" species which are not of sport or commercial significance.

The Tidewater Administration within the Department of Natural Resources also maintains a list
of fish species that are designated _as Endangered, Threatened, or In Need of Conservation, under
COMAR 08.02.12, Endangered and Threatened Fish Species. This list includes federally-listed species
and fish species of sport'or commercial significance. Regulations implementing protective measures for
fish species listed by the Tidewater Administration appear under COMAR 08.02.

The Maryland Natural Heritage Program is the lead State agency for the identification, ranking,
and protection of Maryland's rare species and significant natural areas.

Man-land Department of Natural Resources
Maryland Natural Heritage Program

Tawes State Office Building, BSZ^-1
Annapolis, Maryland 21401

^1^(3^)974-2870
20 August 1991
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title US
DEPARTMENT OF NATURAL RESOURCES

Subtitle 03 WILDUFE

Chapter 08 Threatened and Endangered Species
Authority: NafjraL Resources Art ic le, §§A-2A-01 — 4-2A-09 and

10-fiA-Ol — 1Q-2A-09,
Ar/x;tat&d Code of Maryland

.01 Definitions.
A. The following terms have the meanings indicated.
B. Terms Defined.

(1) "Endangered extirpated species" means am- species
that was once a viable component of the ficra cr fauna of
the State but for which no naturally occ-jring populations are
known to exist in the State. Most of these species have not
been recorded in Maryland since 1950.

(2) "Endangered species" means any species whose
continued existence as a viable compcr.sr.: cf the State's
flora or fauna is determined to be in jecpErcv including any
species determined to be an "endangered species' pusuant to
the federal Endangered Species Act cf 1973, 16 U.S.C.
§11531 — 15-13.

(3) "Incidental taking" means takings of lisied species that
are incidental to, and not the purpose of, the earning cut of
an otherwise lawful activity conducted ty a person en private
property.

(4) "Jeopardize the continued existence of means to
engage in an action which reasonably would be expected,
directly or indirectly, to reduce appreciate- the likelihood of
either the survival or recovery of a listed species in the wild
by reducing the reproduction, numbers, cr distribution of a
listed species or otherwise adversely affecting the species,

(5) "Listed species" means a species cf Hera cr fauna
deemed endangered,'threatened or in need of conservation
in this chapter due to any of the following factors:

(a) Present or threatened destruction, mocincation, or
curtailment of the species' habitat or rcnge;

(b) Overutilization for commercial, sporting, scientific,
educational, or other purposes;

(c) Disease or predation;
(d) Inadequacy of existing regulatory mechanisms; cr
(e) Other natural or manmade fcc;crs affecting the

species' continued existence within the S:a:e_
(6) "Natural heritage area" means any natural community

of species designated in Regulation .10 in this chapter.
(7) "Person" means any county, rr.'jr.ic-pal corporation, or

other political subdivision of the State, ~. ir.iS-.c-jal,
corporation, receiver, trustee, guardian, cxtcuicr,
administrator, fiduciary, or representative.

(S) "Secretary" means the Secretary cf ihs Dcpnnrr.cr.i
of Na tu ra l Resources.

(9) "Service" means the Maryland Fores:, Perk and
Wildlife Scr\-icc.

(10) "Species" means any species cf v,-:c'.:fc cr plan; ar.d
reputes, amphibians, crustaceans, mol!v;ss.s cr/J the foi'iCA-ing
fin fish: Caiostomtts caiostomus, Cotnts ccgr.aiiLs,
Enne'acanthus chaetodon, Eihcostoma sil'.zf*, E'

vitrewn, Percina no/ogrommo, Percopsis omiscomayciis,
Rhinichtliys bonersi, or any part, egg, offspring, or dead body
of any of them.

(11) "Species in need of conservation" means any species
determined by the Secretary to be in need of conservation
measures for its continued ability to sustain itself successfully.

(12) "Take" means to harass, harm, pursue, hunt, shoot,
wound, kill, trap, capture, or collect, or attempt to engage in
any such conduct.

(13) "Threatened species" means any species of flora or
fauna which appears likely, within the foreseeable future, to
become endangered including any species determined to be a
"threatened species" pursuant to the federal Endangered
Species Act of 1973, 16 U.S.C. §§1531 — 1543.

.02 Petitioning.
A. Except for species determined to be threatened or

endangered pursuant to the federal Endangered Species Act
of 1973, 16 U.S.C. §§1531 — 1543, any interested person
may petition the Director to add or remove a species or
natural heritage area to or from a list in this chapter. The
Director shall review the evidence regarding the requested
action and make a recommendation to the Secretary whether
or not to list or dclist the species or natural heritage area.

B. In a petition to list or delist a natural heritage area,
the following information shall be provided:

(1) A map of the proposed natural heritage area;
(2) A description of the physical boundaries of the

proposed area, total acreage, landowner name and address;
(3) A description of the biological community

represented by the natural heritage area including, as far as
practical, a list of the fauna and flora there, and other
geologic, hydrologic, or other features which blend together
to make this area unique;

(4) A description of ail major threats to the continued
existence of the area, or if petitioning to dclist an area, a
description of how the natural features and species
composition of the area have changed so it is no longer
suitable to be designated as a na tura l heri tage area;

(5) A statement indicating why the area should or
should not be considered as among the best statewide
examples of its kind;

(6) Qihcr relevant information which might assist the
Director in making a determination.

C. All sites used for evidence of current abundance sh:.',
be extant and all sitings shall be documented with
appropriate vouchers. In a petition to list or dclist a spocit
the following information shall be provided:
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(1) A description of the biological distribution of the
species in Maryland.

(2) Its life needs and habitat requirements,
(3) Evidence of its decline or evidence that is more

common than previously believed and documented.
(4) All known threats which jeopardize its continued

existence.
(5) Other relevant biological and ecoloccsl data or other

life history information pertinent to its status.
(6) The species shall be presently recognized as a valid

species, or infraspecific taxa of regional or csticcsl
significance. There shall be adequate docjrneniaticn that it
occurs naturally and is permanently established in Maryland.

.03 Permits.
A. Permits to take, transport, possess, seQ, ofTer for sale,

export or import any listed species may be obtained from the
Director only after written application on a form provided by
the Service, and upon payment of a fee of S25.

B. Each permit shall be subject to an expiration date and
other limitations as may be prescribed by the Director.

C Each permit application requesting permission to take
a listed species from private property shall be accompanied
by a signed statement from the landowner grcnring the
applicant permission to enter the property to tsJce the
species.

D. A permit application shall describe the purpose of the
request in such derail that the Director can deiennine
whether it is in the best interest of the species and the State
to issue it.

E. The Director shall consider, but not be limited to, the
following information;

(1) The number of other known occurrences of the
species in the State;

(2) Which of the occurrences of the species in $E(1)
exist on:

(a) Private lands,
(b) Public lands, and
(c) What protection there is for the species' continued

existence.
(3) The number of individuals in the occ-jne-ces of the

species in §E(I) and the relative state of ecological siabiliry.
F. Violation of any provision or restriction of the permit

shall constitute a violation of this regulation and may result,
at the discretion of the Director, in the revocation cf the
permit and confiscation of the species taken cr possessed,

.04 Endangered Species of Wildlife, Reptiles, Amphibians,
Mollusfcs, Crustaceans, and Hnfisb,

A. Listing Criteria. The following factors shall be
considered for listing any species other ihcn p!2-:s 05
endangered:

(1) Whether the species is restricted to a m:n:.-2l
geographic area within Maryland;

(2) Whether the species has experienced a rcpid,
substantial decline in Maryland, and if the decline continues,
the species' extirpation from Maryland is imminent;

(3) Whether the species' essential habits; has been
rapidly lost and that loss is likely to continue;

(4) Whether the species' biology makes it fcichly
susceptible to changes in its environment; cr

(5) Whether the species' essential habitat is easily altered
by even relatively minor activities.

B. Permits. The permit procedures to be followed are
set forth in Regulation .03. The following apply:

(1) Permits shall be issued only for:
(a) Scientific research designed to enhance the
recovery of the species or population, or
(b) Appropriate educational purposes designed to
further public awareness regarding the species;

(2) A person may not take, export, possess, process, sell
or offer for sale, deliver, carry, transport, or ship by any
means any endangered wildlife, reptile, amphibian, molluslc,
crustacean, or finfish species except by special permit from
the Director.

C The following wildlife, reptile, amphibian, mollusk,
crustacean, and finfish species are considered endangered
throughout Maryland unless a smaller range is indicated:

(1) Platyhelminthes:
(a) A Planan'an (Procotyla typhlops);
(b) Hoffmaster's Cave Planarian (SphaUapl&na

hoffinasteri).
(2) Motlusks:

(a) Dwarf Wedge Mussel (Alasmidoma heterodon);
(b) Cherrydrop Snail (Hendersonia occults);
(c) Green Floater (Lasmigona subviridis).

(3) Crustaceans:
(a) Franz's Cave Isopod (Caecidotea frajizi);
(b) Dcarolfs Cave Isopod (Crangonyx dearoljT);
(c) Diggers' Cave Amphipod (Stygobromus biggersi);

' (d) Grcenbrier Cave Amphipod (Siygobrotrua
emarginarus); '•

(c) Shenandoah Cave Amphipod (Stygobroinits
gracilipes).

(4) Insects:
(a) Gold-banded Skipper (Autochton cellus);
(b) Sooty Azure (Celastrina ebenina);
(c) Northeastern Beach Tiger Beetle (Cicindela

dorsalis);
(d) Puritan Tiger Beetle (Cicindela puritana);
(e) Six-banded Longhorn Beetle (Dryobius sexnotants);
(0 Early Hairstreak (Erora laeta);
(g) Mottled Duskywing (Erynnis inanialis);
(h) Two-spotted Skipper (Euphyes bimacula);
(i) Northern Hairstreak (Fixsenia Ontario};
(j) Frosted Elfin (Incisalia irus);
(k) Bog Copper (Lycaena epixant/ie);
(I) Compton Tortoisesheli (Nymphalis vau-albtun);
(m) Southern Grizzled Skipper (fyrgiis v.yandot);
(n) Hickory Hairstreak (Satyriwn caryaevonun)\
(o) Edwards' Hairstreak (Satyrium edKcrdsity
(p) Regal Fritillary (Speyeria idalia).

(5) Fish:
(a) Longnosc Sucker (Calostomtis eatosiomits)',
(b) Nf3r)-land Darter (Etheostoma sellare);
(c) Cheat Minnow (Rliinichthys bowers^.

(6) /Vniphibians:
(a) Ens tern Tiger Salamander (Ambystotna li^rinum);
(b) Green Salamander (Aneides nenetis');
(c) Hellbender (Cryptobrnnchiu allegnniensis);
(d) Ensicrn Narrow-mouthed Toad (Gasfrophryne

Cftrolinensis);
(c) Darking Trccfrog (ffyla gratiosa).
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(7) Reptiles:
(a) Atlaniic Leatncrback Turtle (Dcrmochefys coriacea);
(b) Atlantic Hawksbill Turtle (Eretmochelys itnbricaia);
(c) Northern Coal Skink (Ewneces anthracinus};
(d) Atlantic Ridley Turtle (Lepidochetys ketnpii);
(c) Mountain Earth Snake (Virginia valerian pukhra).

(8) Birds:
(a) Northern Goshawk (Accipiter genres');
(b) Upland Sandpiper (Bar&amia Icngicaxda};
(c) Piping Plover (Charadrius mclodus);
(d) Wilson's Plover (Charadrius w-ilso/ua);
(e) Olive-sided Flycatcher (Contopus borcalis};
(f) Peregrine Falcon (Falco peregrinus);
(g) Bald Eagle (Haliaeetus leitcocephabis)\
(h) Loggerhead Shrike (Lnrdus ludovieianus');
(i) Mourning Warbler (Oporomis Philadelphia);
(j) Royal Tem (Sterna maxima);
(k) Bewick's Wren (Thryomanes bcwiddi).

(9) Mammals:
(a) Black Right Whale (Balaena gaclcm};
(b) Sei Whale (Balaenoptera borealis);
(c) Blue Whale (Balaenoptera mtscuLis};
(d) Finback Whale (Balaenopiera pJtysclus);
(e) Humpback Whale (Megnpiera novctar.ziict);
(f) Southern Rock Vole (Micronts chrotorrhinits);
(g) Indiana Bat (Myotis sodalis);
(h) Sperm Whale (Physeier caiodon);
(1) Delmarva Fox Squirrel (Sciunu ruzzr cinereus");
(j) Southern Water Shrew (Sorex pahisais).

.05 Endangered Species of Plants.
A. Listing Criteria. The following faaors shall be

considered for listing a plant species as en&ngered:
(1) Whether only a few populations are known in

Maryland and they cover only a small portion of land;
(2) Whether the'species is restricted.to a minimal

geographic area; /
(3) Whether the species has experienced a substantial

decline in Maryland, and if the decline continues, the species'
extirpation from Maryland is imminent;

(4) Whether the species' essential habitat has been
rapidly lost and that loss is likely to continue;

(5) Whether the species' biology makes it highly
susceptible to changes in its environment; cr

(6) Whether the species' essential habitat is easily altered
by even relatively minor activities.

D. Permits. The permit procedures to be followed are set
forth in Regulation .03. The following appiy:

(1) Permits shall be issued only for sdsr.tific research
designed to enhance the recovery of the species cr
population;

(2) A person may not:
(a) Export, possess, process, sell, offer for sc!e, deliver,

carry, transport, or ship by any means any endangered plant
species without a special permit from the Dirccior, the
federal government, or another state govcrr.rncm;

(b) Take any endangered plant species from S;mc
property except by special permit from the Dircacr; and

(c) Take any cndangcrd plant species from private
property without the written permission of the landowner.

C. The following plant species are considered endangered
throughout Maryland unless a smaller range is indicated:

(1) Blue Monkshood (Aconimm uncinatum');
(2) Sensitive Joint-vetch (Aeschynomene virgim'ca);
(3) Sandplain Gerardia (Agalinis aaita);
(4) Agalinis fasciculata;
(5) Agalinis obtusifolia;
(6) Thread-leaved Gcrardia (Agalinis sesacea);
(7) Small-fruited Agrimony (Agnmonia microcarpa);
(8) Woodland Agrimony (Agrimonia smata};
(9) Coastal Juneberry (Amelanchier obovalis);
(10) Missouri Rockcress (Arabis missouriensis);
(11) Short's Rockcress (Arabis shonii);
(12) Bristly Sarsaparilla (Aralia hispida');
(13) Woolly Three-awn (Aristida lanosa}\
(14) Wire Grass (Aristida virgota);
(15) Virginia Heartleaf (Asanim virginicum);
(16) Red Milkweed (Asclepias rubra);
(17) Lobed Spleenwort (Aspleniwn pinnatifidum');
(18) Black-stem Spleenwort (Asplinium resiliens};
(19) Serpentine Aster (Aster depauperatus};
(20) Rough-leaved Aster (Aster radula);
(21) Canada Milkvetch (Asfragalus ccnadtnsis');
(22) Tickseed Sunflower (Bidens coronata}\
(23) Small Beggar-ticks (Bidens discoidea);
(24) Bidens mitts;
(25) Aster-like Boltonia (Boltonia asieroides');
(26) Blunt-lobe Grape-fern (Bonychium oneidense');
(27) Wild Chess (Bromus kalmii)\
(28) Broad-glumed Brome (Bromus lariglwrds};
(29) Sweet-scented Indian-plantain (Cacalia suaveolens");
(30) Porter's Reedgrass (Calamagrostis poneri);
(31) Wild Calla (Calla palustris);
(32) Grass-pink (Calopogon tuberosus};
(33) Long's Bittercress (Cardamine longii);
(34) Carer aestivalis;
(35) Barratl's Sedge (Caret barrattii);
(36) Buxbaum's Sedge (Carex buxbawnii);
(37) Field Sedge (Carex conoidea);
(3S) Lesser Panicled Sedge (Carex diandra);
(39) Ebony Sedge (Carex ebiimea);
(40) Coast Sedge (Carex. exilis};
(41) Giant Sedge (Carex gigantea');
(42) Pubescent Sedge (Carex hirtifolia');
(43) Hitchcock's Sedge (Carex hitcficockiana);
(44) Porcupine Sedge (Carex hysiericina);
(45) Carex joorii;
(46) Louisiana Sedge (Carex louisianica);
(47) Midland Sedge (Carex mesochorea}\
(48) Long-stalked Sedge (Carex ptditnculata};
(49) Stellate Sedge (Carex radicia');
(50) Short's Sedge (Carex shoniana);
(51) Sea-beach Sedge '(Cnrex siliceci);
(52) Dark Green Sedge (Carex ver.iista);
(53) Big Shcllbark Hickory (Con-o tnciniosa};
(54) M.irsh Wild Senna (Cassia fasciculain var.

macrosper'ma}\
(55) Indian Paintbrush (CasiilUja coccinea};
(56) Coinlcaf (Ccniella erecta);
(57) Prickly Ilornwort (Cdrniophyllttm >nuricatu>n}\
(5S) Maple-leaved Gooscfoot (Chcnopod'mm

gigan tospennitm');
(59) Standlcy's Gooscfoot (Cltenopodiinn stamU^jMnmn
(60) Bulb-bearing Water Hemlock (Cicuta bitlbifcrn);
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(61) Spreading Pogonia (Cleistes divan'ctua]:
(62) Long-bracted Orchis (Cottogfouum \vide);
((53) Wrinkled Joint grass (Coelorachis r:/gpoja);
(64) Goldthread (Co/jw rrtjfo/ia);
(65) Early Ccolroot (CoraUorftiza ttififa'};
(66) Wisier's G:olrooi' (CoraUorhiza v-u.-c-r:.;̂ ! );
(67) Tall. Ticiseed (Coreopsis tripteris);
(68) Bunchberry (Comw i:cLiacf.»/Liii);
(69) Round -leaved Dogwood (Camus m%G$a.)\
(70) Rabbil-bells (Crotalaria romndifalia);
(71) Smartwced Dodder (Cuscura jS
(72) Beaked Dodder (Cuscuta rostr
(13) Fraier's Sedge (Cymophyllus Jr
(74) Small While Lady's Slipper (Cypripedhtm candidiun)\
(75) Tall Larkspur (Dd/jAimiwi erafrarLyn);;
(76) Tufted Hairgrass (Bwchampsia cespaosa);
(77) Smooth Tick-trefoil (Dpmocffu/n Zarnj^iirr:1);
(78) Linear-leaved Tick-trefoil (
(79) Cream -flowered 'nek-trefoil

(SO) Rigid Tick-trefoil
(81) Stiff Tick-trefoil (Desmodhun s/n'c;
(82) Twin-oats (Diarrhena americcna);
(83) Leatherwood (D/rca
(84) Pink Sundew (.Drosera
(85) Mountain WcoMcrri (Dryopieris ccrr:,;yj!o/;,r(?ra);
(86) Log Fern (Dryopteris ceha};
(87) Echinodorus cordifolius;
(88) ^jnericain, 'Watenvori (E/ari'/w a/nehc,:^;!);
(89) Small VVaiterwon: (£toi"«« mi'/itTOi);
(90) Eleocharis albida;
(91) Flattened Spikcrush (JS'feocham cam^rawo);

. (92) Kino tied Spikerush (Eleocharis «pajr.*i,&i(3&f);
(93) Maued Spikerush (Eteocharis wtenKeaia');
(9^) Black-fruited Spikerush (Eleocharis mkncxarpa
(95) Rabbins' Spikerush (jErjfeoc/i.cw.ro.&oirLii.f);
(96) Kcrthern V/illowherb (Epllob'wm cilzei£ur»)"t
(97) Water Horse lail (Equisetitm fluviailty\
(98) V/ocrf Horsetail (Egrjijmim j)>/va//<:.̂ «):;
(99) Erianthiis bwlbarbir,
(1CH)) Bent-awn Plumegrasi (Eriamhiu ccwc/rmj;
(101) Pisrker's Pifwworl. (Eriocaubn f^jv^f);
(10:2) Whi'le-brEicted Boneset (Eitpatonnsn U':u:ole.pis
(103) Blunt-leaved Spurge (Euphorbia obKiS^n}-.
(10-1) Darlington1;; Spurge (Euphorbia purp:-jea}\
(105) Queen-of-the-prairie (Filipendttla ruzrz);
(106) Harper's Fimbri&iylis (Fbnbri^ty'ih- ^r^uy.lla}:,
(107) Smo:n.h Fuircna (Fitirena pwnila);
(103) Downy Milk Pea (Galactia volubilx);
(109) Northern. Gcdstraw (Galiu/n borecltY
(110) Coasi Bedstraw (Gi//'/(,';T hispidnlumy,
(111) Creeping Snovr-berry (Gauhheria /iL.F;-j":;.v;'.a):;
(1K2) Box Huckleberry (G'ay/iw^ncfa ijr^c/.-.re;;:);
(.113) Slripccl G e n t i a n (Geniiana viilosa);
(114) Slid Geri t inn (Gent'hineila qninqnefc':s\,
(135) Fringed Gcn i i an (Gsnnanopsis cri>;:.:,5'}.;
(.116) Herb-robcri (Gernniitm roheruanurr.'Y,
(117) 'Ycillow A\pcn.s {Gwun akppkum);
(US) American M:in:n,a!:;r.;iss (C^cm'n ;g7«.r;i:':j-);
(119) Gratiola viscidu!a;
(120) Oa'k fern (Gytnnocarpmm dryopteris}\
(121) B roacl-Ieavcd Bcardgrass

(122] Smooth Sunflower (flelicnthus Lzevigat
(123) Small-headed Sunflower (Helianthiu

inicrocephatus-')",
(124) Swamp Pink (Helonias buUa:a}\
(125) Holy Grass. (Hierochloe odcrata};
(126) Feather foil (Hottonia inflasa}\
(127) Large -leaved Waterleal: [Hydroph.\lkun

jnncrophylium*)*
(123) Creeping St. John's-wort (Hypericum a
(12.9) Coppery St. John's- wort (fiVjC^fciim c'.
(130) Cresttd Iris (7m cmfa/a); •
(131) Slender Blue Flag (7m ^rwrrwjj'ca);
(132) Dwarf Iris (7ro vemo);
(133) Highland Rush (Junois trifidus');
(134) Poiato Dandelion (KH^fl dar.deUon'};
(133) Red-root (L
(136) 'Larch (Lartc
(137) Leersia hctandra;
(138) Star Dtictweed (j
(139) Downy Bushclover (L&spedeza stu
(140) Mudwort (Lfmonr/f-a: juiwisw);
(141) Sandplain IFka (Liuiu/n ir^rrci^^j
(142) Grooved Flax (Linnm jwiraum);
(143) Appalachian Twayblade (tjj-i<rrci .s
(1.44) Pondspiice (Litsea aesuvalis);
(145) Canby's IjDbclia (Lobelia canbyi);
(1.46) Canada Honeysuckle (Lonzcera
(147) Ludwgw ^3/itF
(1.48) Hairy Ludwigiia
(149) Scssilt -leaved W,aier-hore.h,ound (^.)i:c'jS'i«
?/i?aft«);
(150) Lowland L:«i«siiire (Lysimacfua hybridci);
(151) Winged loosestrife (Lj^u-iJjn «Ia™/ri);
(152) Angclpod (Matelea carolinensis);
(153) Erect Water-hysjsop (Mecordonia aciuninata);
(154) Creeping Cucumber (Mr.toj7ina|w
(1.55) Buckbean (A/w^ani:/i(r.r trifoUata)-
(1.56) Mountain Sandworl. (Mi>iuarn"-C! jg
(157) Grove Sandwcn (Moehringia launfhra);
(158) Sweet Pinesap (Monoiropsis odoraia);
(159) Long-iawnecl Hairgrass (frfuhJenbergia capi!!cri
(160) Torrey's Dropseed (A/u/tAfrw^g-ifl /ar«j™ia);
(161) Low Water-milfoil (Myriopfiytlum hiunile);
(162) Larger Floating-he an (Nymphotdes aejuatica');
(163) Eoatiing-heart {Nymphoides cordata');
(164) Shaggy Falsc-gromwell (
(165) Virginia False-gromwell

.»
"»•

(166) Sourvv'ood (O:tydendrwn
(167) Can by 's. Dropwort (CS.VfW'/u1 cc-Toyi'):;
(1.68) Canby's. Mountain Love:: (Pachistima cc
(169) Wiry \Vitch-firass (Panicwn flexile);
(1.70) Fcw-llowcrcd Panicgrass (Pdr.icitm
(171) Tall Swamp Panicgraxs (/\i;ir":»/n scnbrittsatlw
(1.72) Wri^ht 's Pnriicgra&s (Pnnicum ^rig'iimrum);
(1.73) Kidlniiylcaf Gra.S5n3l"- Parnassus (.PamiTii/n

(I'M) Yellow Nnihvon (Paranychia virginicn)\
(1.75) American Feverfew (Panhenittm inttgrifo
(1.76) Walter's Pa.spa!urn {Paspahtm dissection);
(1.77) Floating Paspalum (Paspaini$
(178) Swamp Lousewi
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(179) Smooth Cliffbrakc (Peilaea glabeHa}\
(180) Coville's Phacelia (Pltacelia ranunculaceay
(181) Marsh Fleabane (Pluchea cainphorata}\
(152) Jacob's-ladder (Polemoniwn van-bmntiae};
(153) Cross-leaved Milkwort (Potygata.crucia.'a');
(184) Dense-flowered Knotweed (Poty$onum

densijlonan}',
(1S5) Leafy Pondweed (Potamogeicr. fcliosus}\
(186) Slender Rattlesnake-root (Prenanihes zununr.alis');
(187) Alleghany Plum (Prunus alle$hanicxsis}\
(188) Beach Plum (Prunus maritimay,
(189) Short-beaked Baldrush (Psilocarja rdtens};
(190) Long-beaked Baldrush (Psilocarya scirpoldes);
(191) Harperella (Ptilimnium nodosumy,
(192) 70116/5 Mountain-mint (Pycnaruhemum torrefy
(193) Whorled Mountain-mint (Pycnanthemum

veniciUntum)\
(194) One-sided Pyrola (Pyrola secuxday,
(195) Early Buttercup (Ranunculus fcsciculorisy,
(196) Yellow Water-crowfoot (Raxiuiculus fizbeUarisy,
(197) White Water-crowfoot (Rar.:ir.r.i!us trichopliyHusy,
(19S) RJiyrtchosia tomentosa;

' (199) Capitate Beakrush (Rhyncliospora ceptialamhay,
(200) Short-bristled Hornedrush (Riiynchospcra

comiculatay,
(201) Thread-leaved Beakrush (Rhyrckospora fitifolia);
(202) Grass-like Beakrush (Rftynchospora globidaris)\
(203) Clustered Beakrush (Riiynchaspora glomeratay,
(204) Drowned Hornedrush (RJiynchospora iiuindaia);
(205) Torrey's Beakrush (Wiynchospora torreyana);
(206) Smooth Rose (Rosa blanday,
(207) Rustling Wild-petunia (RueUia sa-epens);

. (208) Tall Dock (Rumex aUissimus);
(209) Florida Dock (Rumex floridanusy,
(210) Sacciolepis (Sacciolepis striding
(211) Sessile-fruited Arrowhead (Saginaria ri^ida);
(212) Sandbar Wilfow (Salix cdgua^,
(213) Purple Oat (Schizacfme pitrpttrcscer^yt
(214) Northeastern Bulrush (Scirpus cncisirochcetus');
(215) Canby's Bulrush (Scirpus etiibcmdanuy,
(216) Water Clubrush (Scirpus
(217) Slender Nutrush (Sckria
(218) Whorled Nutrush (Scleria verticiltaiay,
(219) Pink Bog-button (Scterolepls iinijlora};
(220) Rock Skullcap (Scutellaria
(221) Cliff Stonccrop (Sedwn
(222) Snowy Campion (Silene
(223) Star-flowered False Solomon's-sesl (Smllaclna

steliatay
(224) Halberd-leaved Grccnbricr (Sir.l!zz
(225) Red-berried Grecnbricr (Smitsx
(226) Curtis' Goldcnrod (Solidago
(227) Shov-y Goldcnrod (Solulago sptc'.osc};
(22S) Buttonwecd (Spennacoce glabra);
(229) Wide-leaved Ladies' Tresses (Spiranthes hicida};
(230) Yellow Nodding Ladies' Tresses (Spirnr.itles

ochroteuca)\
(231) Rough Rushgrass (Sporobohts cinmiestiniLty,
(232) Northern Dropsccd (Sporoboliis };ctc/-olepis);
(233) Purple Meadow-parsnip (Tliaspiiun irifolintttm);
(234) Climbing Dogbane (Trachclospenr.itm diffonncy,
(235) Drooping Trillium (Trillinm flcdpesy.

(236) Snow Trillium (Trillium n/vafc);
(237) Narrow-leaved Horse-gentian (Triostewn

angustifoliumy,
(238) Two-flowered Bladderwort (Uiricularia bijlord);
(239) Fibrous Bladderwort (Utricularia fibrosay
(240) Swollen Bladdcrwort (Utricularia inflatay,
(241) Reversed Bladderwort (Utricularia resiipinata};
(242) Valerian (Valeriana pauciflora};
(243) Goose-foot Cornsalad (ValerianeUa

chenopodiifoliay,
(244) Marsh Speedwell (Veronica scutellatay,
(245) Fringed Yeiloweyed-grass (Xyris fimbriatay,
(246) Small's Yelloweyed-grass (Xyris smnlliana}\
(247) Northern Prickly-ash (Zanthcoylum americanitm).

.06 Endangered Extirpated Species.
A. Listing Criteria. The following factors shall be

considered for listing a species as endangered extirpated:
(1) The species was once a viable component of the

State's flora and fauna and there are no records of it
naturally occurring in Maryland after 1950; or

(2) The species was once a viable component of the
State's flora or fauna and recent scientific investigations have
documented the loss of its habitat or disappearance of its
population in Maryland.

B. Permits. Upon the discovery of a viable, naturally
occurring population of any species in §§C—J, that species
will be considered an endangered species and shall require
the permits and conditions afforded to that status.

C. The following plant species are considered endangered
extirpated throughout Maryland:

(1) Pine-barren Gerardia (Agalinis virgaia};
(2) Rough-stemmed Wheatgrass (Agropyron

trachycauluiny,
(3) Golden Colicroot (Aletris aureay,
(4) Beach Pigweed (Amaranihus pumilusy,
(5) Canada Anemone (Anemone canadenstsy,
(6) Great Angelica (Angelica atropurpurea}\
(7) Filmy Angelica (Angelica triquinata);
(8) Clasping-leaved Dogbane (Apocynum sibiricumy,
(9) Arethusa (Arethusa bulbosd);
(10) Lake Cress (Armoracia aquaticay\
(11) Leopard's-bane (Arnica acaulisy,
(12) Bradlcy's Spleenwort (Asplenium bradltyiy,
(13) Steclc's Aster (Aster concinnusy,
(14) Silvery Aster (Aster concolory,
(15) Showy Aster (Aster spectabilisy,
(16) Axonoptis furcatits',
(17) Mat-forming Water-hyssop (Dacopa stragida);
(IS) American Barberry (Uerberis cnnadensisy,
(19) Sea Ox-eye (Borriclita fmtesccnsy,
(20) Triimglc Grape-fern (Botrychinm lanceotntumy,
(21) Leathery Grape-fern (Botrychium mnhifiditmy,
(22) Small Grape-fern (Bouychiwn simplex};
(23) Fringed Bromc (Bromits cilianisy,
(24) Notioway's Brome (Bromus nottowfrynr.its');
(25) Dluc-hcaris (Bitchncra americana}\
(26) Great Ind ian-p lan ta in (Cncalin muliknbergii}\
(27) French Mulberry (Cn/Iicnrpa americnnay,
(2S) Southern Ihircbcll (Campanula divaricata);
(29) Carcx n^grcgnin;
(30) Carcx cnreyana\
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(31) Soft Fox Sedge (Carer conjuncta);
(32) Davis' Sedge (Carer davisii);
(33) Cypress-knee Sedge (Carer decomposita);
(34) Carex foenea;
(35) Carer glaucescens',
(36) Lake-bank Sedge (Caret lacustris);
(37) Leavenwonh's Sedge (Carex. faxve/wonhir/,
(38) New England Sedge (Carer novae-anglice);
(39) Variable Sedge (Carex polymorpha);
(40) Lined Sedge (Carer striatula);
(41) Slender Sedge (Carer tenera);
(42) Rigid Sedge (Carer tetanica);
(43) Velvety Sedge (Carer vestita);
(44) Wood's Sedge (Carer woodii);
(45) Chaffweed (Cenrunculus minimus);
(46) Purple Clematis (Clematis occidenialisy,
(47) Curly-heads (Clematis ochrokuca);
(48) Rose Coreopsis (Coreopsis rosed);
(49) Pygmyweed (Crassula aquatica);
(50) Hazel Dodder (Cuscuia coryli);
(51) Toothed Sedge (Cyperus derttarus);
(52) Cypenis plukenetii;

' (53) Cyperus tenuifolius;
(54) Showy Lady's Slipper (Cypripedium regkae);
(55) Trailing Tick-trefoil (Desmodium humifuswn);
(56) Few-flowered Tick-trefoil (Desmodium pauciflontm);
(57) Sessile-leaved Tick-trefoil (Desmodiwn sessiUfolium);
(58) Digitaria villosa;
(59) Eteocharis halophila\
(60) Three-ribbed Spikerush (Eleocharis tricostaia);
(61) Tobaccoweed (Elephantopus tomeniasus);
(62) Downy Willowherb (Epilobium stricmm);
(63) Seven-angled Pipewort (Eriocaulon septangidare);
(64) Tall Rattlesnake Master (Eryngium yuccifotiwn);
(65) Spotted Joe-Pye-Wecd (Eupatorium macidaiwn);
(66) Festuca paradoxa;
(67) Pumpkin Ash (Fraxinus profunda);
(68) Small Bedstraw (Galium mfidwn);
(69) Gentiana pubenila; .
(70) Sea Milkwort (G/aiu: maritima);
(71) Sharp-scaled Mannagrass (Glyceria acuuflora);
(72) Dwarf Rattlesnake-plantain (Goodyera reperu);
(73) Tesselated Rattlesnake-plantain (Gcodyera
(74) Gratiola rcunosa;
(75) Hoary Frostweed (HeUantheimun bickneility
(76) Rough Heuchera (Henchera \illosa);
(77) Crested Coralroot (Hexalectris spicaia.):
(78) Sea-beach Sandwort (Honkenya peplcides);
(79) Drummond's St. John's-won (Hypericwn

dntmmondiiy,
(50) Clasping-Leavcd St. John's-wort (Hypercwn

gyinnantluun')}
(51) Great St. John's-wort (Hypericiun pyrainitianun);
(82) Dloodleaf (Irestne rfiizomatosa);
(83) Small Whorlcd Pogonia (Isotria mcdeohides)\
(84) Daliic Rush (Jimcits batticiay,
(85) Short-fruited Rush (Jitncus brachycnrptts);
(86) Small-headed Rush (Juncus brnchyceplinhis};
(87) New Jersey Rush (Jnnctis caesariensis);
(SS) Jttnciis longii;
(89) Jitnciis megacephalus;
(90) Uayonci Rush (Junciu inilitaris);

(91) Brown-fruited Rush (Juncus pelocarpusy,
(92) Torrcy's Rush (Jtmcus torrcyi);
(93) Juniper (Juniperus commiwisy,
(94) Hairy Lettuce (Lactuca hirsute);
(95) Vetchling (Lathyms palustris)',
(96) Narrow-leaved Pinweed. (Lechea tenuifolta);
(97) Catchfly-grass (Leersia lenticularis);
(98) Long-awned Diplachnc (Leptochloa fascicularis);
(99) Fall Witchgrass (Leptohma cognanim);
(100) Scaly Blazing-star (Ltaais squarrosa);
(101) Robust Blazing-star (Ltaais turgida);
(102) American Lovage (Ltgusricum canadense);
(103) Wood Lily (ZJZfum phitadelphicum)',
(104) American Frog's-bit (Umnob'tum spongia);
(105) Twinflower (Linnaea borealis);
(106) Florida Yellow Flax (Linum floridanum);
(107) Heartleaf Twayblade (toerfl corona);
(108) American Gromwell (Lithospermum lanfoUum);
(109) Lobelia glandulosa;
(110) Carolina Clubmoss (Lycopodium caroUnianum);
(111) Rock Clubmoss (Lycopodium porophiuan)\
(112) Large-flowered Barbara's-buttons (Marshallia

grandiflora);
(113) Afatelea decipiens;
(114) Matelea obliqua;
(115) Broad-leaved Bunchflower (Melanshium latifolium);
(116) Nutlall's Micranthemum (Micranthemum

micranihemoides);
(117) Evergreen Bayberry (Myrica heterophylla);
(118) Slender Water-milfoil (Myriophyllwn tenellum);
(119) Thread-like Naiad (Najas graciltima);
(120) Northern Panicgrass (Panicum boreale);
(121) May Grass (Phalanx caroliniana);
(122) Thick-leaved Phlox (/Vi/oc Carolina);
(123) Smooth Phlox (Phlox glaberrima);
(124) Mountain Phlox (Phlox lat'tfoUa);
(125) Downy Phlox (Phlox, pilosa);
(126) Heart-leaved Plantain (Ptaniago cordcta);
(127) Slender Plantain (Plantago pusilla);
(128) Small Purple Fringed Orchid (Platamhera

psycodes);
(129) Fot7 salniensis;
(130) Clammyweed (Polanisia dodecandra);
(131) Bushy Knotweed (Polygonwn ramosissimwn);
(132) Stout Smariweed (Polygonwn robiai'uis);
(133) American Ipecac (Poneranthiis stipulants);
(134) Large-leaved Pondwecd (Potamogeton atnplifoliiis);
(135) Rcdhcadgrass (Poiamogeton richardsonii);
(136) Robbins' Pondwecd (Potamogeton robbinsii);
(137) Rntsicm Pondweed (Polnmogeton zosttriformis);
(138) Pale Mannagrass (Puccinellia pallida);
(139) Southern Mountain-mint (Pycr.cinthcmum

pycnnnlhemoities);
(140) Awncd Mountain-mint (Pycnantheimun setosnm);
(141) Greenish-flowered I'yrola (Pyrola virens);
(142) Water-plantain Spennvort (Ranunculus mnbigens);
(143) Gnrolina Buttercup (Ranunculus carolir.iamisy,
(144) Ranunculus hcdernceus;
(145) Bristly Crowfoot (Ranunculus pcnsylvnntcits);
(146) Awncd Meadow-beauty (RJicx'a arisiosn);
(147) Tiny-headed Beakrush (RJiynchospora

. A R 3 0 I 9 0 5
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(3) Fish: Slimy Sculpin (Cottiis cognarus').
(4) Reptiles:

(a) Atlantic Loggerhead Turtle (Carctia caresta};
(b) Atlantic Green Tunic (Otelonia mydas).

(5) Birds:
(a) Blaclcburnian Warbler (Dendroicz fusca}\
(b) Black Skimmer (Rynchops niger);
(c) Gull-billed Tem (Sterna nihtica).

(6) Mammals: Smoky Shrew (Sorer

.08 Threatened Species of Plants.
A. Listing Criteria. The following facers shall be

considered for listing a plant species as threatened:
(1) Whether the species has experienced a substantial

decline in Maryland, and if the decline continues, the species
is likely to become endangered;

(2) Whether there has been a steady widespread loss of
the species' essential habitat; or

(3) Whether the species has been listed as endangered
but it has been shown that protection measures taken have
significantly reduced the chances of the spedes becoming
extirpated form Maryland.

B. Permits. The permit procedures to be followed are set
forth in Regulation .03. The following apply:

(1) Permits shall be issued only for scientific research
designed to enhance the recovery of the species cr
population;

(2) A person may not:
(a) Export, possess, process, sell, offer for sale, deliver,

carry, transport, or ship by any means any threatened plant
species except by a special permit from ibe Director,

(b) Take any threatened plant species from State
property except by special permit from the Director; and -

• (c) Take any threatened plant species from private
property without the written permission of the landowner.

C. The following plant species are considered threatened
throughout Maryland unless a smaller range is indicated:

(1) Climbing Fumitory (Adlwnia fimgpsny,
(2) Purple Giant Hyssop (Agastache 3crophulcnliGlia}\
(3) Running Junebeny (Amelanchier spiccta);
(4) Single-headed Pussytoes (Antennaria soUtarid);
(5) Pipevine (Aristolochia tnacrophyUafc
(6) Giant Cane (Anmdinaria giganteay,
(7) Bent Milkvetch (Astragalus distorrus);
(8) Glade Fern (Aihyrium pycnocarpony,
(9) Wild False Indigo (Bapiista atistrallsy,
(10) Maryland Bur-marigold (Bidens bidemcidesy,
(11) Button Sedge (Corcx bnllnta);
(12) Shoreline Sedge (Carex hyalmolepisy,
(13) Woolly Sedge (Cora lanitginosay,
(14) Inflated Sedge (Carex vesicating
(15) Leatherleaf (Chainaedaphne cafyculr-a}',
(16) Red Tunlehcad (Chclone obliqua);
(17) Slender Wood Reedgrass (Cinna tau'foliay,
(18) Yellow Clintonia (Clintonia borealis);
(19) Wild Bleeding-heart (Dicentra cdj-nla);
(20) Beaked Spikerush (Eleochnris rostellaa);
(21) Erngrostis rtfracia;
(22) While Trout Lily (Erythroniwn albidiun};
(23) Fringe-tip Closed Gentian (Centlana andre*-sii);
(24) McDowell's Sunflower (Ihlianthus

(25) Small-flowered Hemicarpha (Hemicarpha
micrafitha);

(26) Goldenseal (Hydrastis caxadensis);
(27) Deciduous Holly (flex decidua);
(28) Wild Lupine (Lupinus perennis)\
(29) Climbing Fern (Lygodium pabnatum);
(30) Two-flowered Melic Grass (Afelica mutica);
(31) Three-flowered Melic Grass (Melica nitensy,
(32) Rock Sandwort (Minuania michaiadi);
(33) Large-seeded Forget-me-not (Myosotis

macrosperma);
(34) American Lotus (Nelumbo lutea};
(35) White-fruited Mountainrice (Oryzopsis asperifolia);
(36) Black-fruited Mountainrice (Oryzopsis racemosa};
(37) Red Bay (Persea borbonia};
(38) White Fringed Orchid (Plaianthera blephariglotnsy,
(39) Yellow Fringed Orchid (Platanthera cilians);
(40) Crested Yellow Orchid (Plaianthera cristata};
(41) Pale Green Orchid (Platanthera flava};
(42) Large Purple Fringed Orchid (Piatanihera

grandiflora);
(43) Purple Fringeless Orchid (Platanthera peramoena}\
(44) Raccmed Milkwort (Potygala potygama);
(45) Seneca Snakeroot (Polygala senega};
(46) Spongy Lophotocarpus (Sagittaria cafycina)1,
(47) Engelmann's Arrowhead (Sagittaria engebnann'uwa]
(48) Canada Burnet (Sanguisorba canadensis};
(49) Northern Pitcher-plant (Sarracenla purpurea);
(50) Leonard's Skullcap (Scuiellaria leonardiiy,
(51) Virginia Mallow'(SiWa hennaphrodita};
(52) Riverbank Gbldcnrod (Solidago spathuteta);
(53) Swamp-oats (Sphenophol'a pensylvanica);
(54) Featherbells (Stenanthiitm grammeum);
(55) Rose Twisted-stalk (Strepiopiu roseus);
(56) Snowberry (Sytnphoricarpos albtts);
(57) Mountain Pimpernel (Taentdia inomana}\
(58) Fameflowcr (Talinum tereiifolhun);
(59) Bog Fern (TJieiypseris siinulala);
(60) Arbor-vitae (TJmja occidentalis};
(61) Kate's-mountain Clover (Trifolium virginicmny,
(62) Dwarf Trillium (Trillium pusillwn);
(63) Purple Bladdcrwort (Utricularia purpwta}\
(64) Small Cranberry (Ynccinhun oxycoccos);
(65) Rusty Woodsia (Woodsia ilvensis),

.09 Species in Need of ConscrvaUoo.
A. Listing Criteria. The following factors shall be

considered for listing a species as in need of conservation:
(1) Whether the population is l imited or declining within

Maryland; and
(2) Whether the species may become threa tened in the

foreseeable fu ture , if current trends or conditions persist.
B. Permits. The permit procedures to be followed are

set forth in Regulation .03. The following apply.
(1) Except by special permit, a person may not take,

export, possess, process, sell, offer for snle, deliver, carp.',
transport, or ship by any means any species in need of
conservation;

(2) Permits to take species in need of conservation shall
be issued only for:

(a) Scientific research designed 10 enhance the
recovery of the species or population;

906
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(143) Pale Beakrush (Rfiynchospora pallida);
(149) Few-flowered Beakrush (Rhynchospora rariflora);
(150) Wild Black Currant (Ribes amtricanuiny,
(151) Hairy Wild-petunia (RuelUa humilisy,
(152) Pursh's Ruellia (RueUia purshiana);
(153) Slender Marsh Pink (Sahara czrr.pcr.ulzia);
(154) Lance-leaved Sabatia (Sabaiia difformis};
(155) Slender Arrowhead (Sagitiana teres};
(156) Bebb's Willow (Salix bebbicuia);
(157) Shining Willow (Salix lucida);
(15S) Salvia unicifolia;
(159) Chaffseed (Schwalbea americar^);
(160) Smith's Clubrush (Scirpus smiihit);
(161) Torrey's Clubrush (Scirpus tcrreyi)-
(162) Shining Nutrush (Scleria mtida};
(163) Veined Skullcap (Scutellaria n«nttfa);
(164) Small Skullcap (Scutellaria parvula)\
(165) Sand Blueeyed-grass (Sisyritthium arerdcola};
(166) Hairy Goldenrod (Solidago hispida);
(167) Hard-leaved Goldenrod (Solidago rigida');
(16S) Mountain Goldenrod (Solidcgo rccr.erjis);
(169) Rock Goldenrod (Solidago ntpeszisy,

' (170) Sorghastnun elliotrii,
(171) Indian-pink (Spigelia mnrilandica};
(172) Sweet-scented Ladies' Tresses (Spircmhzs odcraia");
(173) Small Rushgrass (Sporobclus mgUcztsy,
(174) Slachys aspera;
(175) Trailing Stitchwort (SteUnria oirir^);
(176) Tephrosia sptcata;
(177) Coastal False Asphodel (Tofieidia rzcemosa);
(178) Auricled Gerardia (Tomantfiera
(179) Buffalo Clover (TrifoUwn reflexuni);
(150) Three-ribbed Arrow-grass (Triglochw
(151) Nodding Pogonia (Triphora tricmdiophcray,
(182) Tall Cornsalad (ValerianeUa umbiliccia)\
(183) Purple Vetch (Vlcia americana);
(184) New England Grape (Vttis no\-ce-ar.glimy,
(185) Wolffiella (Wolfliella Jloridnna).

D. The following mollusk species is considered
endangered extirpated throughout Maryland: Rsders Snai!
(Glyphyalinla raden).

E. The following insect species is considered endangered
extirpated throughout Maryland: Tawny Crescentspot
(Phyciodes batesi'i).

F. The following fish species are ccnsids.-sd er.cian^rcd
extirpated throughout Mar>-land:

(1) Glassy Darter (Eiheostoma
(2) Siripcback Darter (Ptrcina
(3) Trout-perch (Percopsis omiscomcycits}.

G. The following amphibian species are considered
endangered extirpated throughout Man-iar.c:

(1) Mudpuppy (Necmnts macitlosus};
(2) Greater Siren (Siren lacertina).

H. The following reptile species is considered end2r.:crcd
extirpated throughout Mar>'land: Rain tew S-a'<e (Fr..-.-.r.cia

(5) Red-cockaded Woodpecker (Picoides borcatis);
(6) Roseate Tern (Sterna dougallii);
(7) Greater Prairie Chicken (Tympannchus cupido).

J. The following mammal species are considered
endangered extirpated throughout Maryland;

(1) Gray Wolf (Canis lupus);
(2) American Elk (Cervus canadensis}; *-"
(3) Eastern Mountain Lion (Felis concolor};
(4) Snowshoe Hare (Lepus americar-us);
(5) Marten (Manes atnericana);
(6) Eastern Harvest Mouse (Reithrodontomys humults').

.07 Thrcateocd Species of Wildlife, Reptiles, Amphibians,
Mollusks, Crustaceans, and Finfish.

A. Listing Criteria. The following factors shall be
considered for listing species other than plant species as
threatened:

(1) Whether the species has experienced a steady,
substantial decline in Maryland, and if the decline continues,
the species is likeh/ to become endangered;

(2) Whether there has been steady, widespread loss of
the species' essential habitat; or

(3) Whether protection measures already taken have
significantly reduced the chances of the species becoming
extirpated from Maryland.

B. Permits. The permit procedures to be followed are
set forth in Regulation .03. The following apply.

(1) Except by special permit from the Director, a person
may not take, export, possess, process, sell, offer for sale,
deliver, carry, transport or ship by any means any threatened
wildlife, reptile, amphibian, moilusk, crustacean or finfish
species.

(2) Permits to take threatened species shall be issuf

only for:
(a) Scientific research designed to enhance the

recovery of the species or population;
(b) Other valid scientific research; or
(c) Educational purposes designed to further public

awareness regarding the species.
(3) Incidental taking of a threatened wildlife, reptile,

amphibian, moilusk, crustacean or finfish species shall be
allowed only after the Director has been notified 30 days in
advance of the change in land use or other action by a
private landowner which shall result in the incidental taking.
The Maryland Forest, Park and Wildlife Service, upon
receipt of the application for an incidental taking permit
from the landowner, shall within 30 days either:

(a) Take action to salvage the threatened species; or
(b) Issue to the landowner an incidental t ak ing pcrn:k

author iz ing the landowner to proceed with the action which
will result in the incidental taking of the species.

C. The following species arc considered to be th rea tened
throughout Maryland unless a smaller range is indicated:

(1) Crustaceans:
(a) Allegheny Cave Amphipod (S?jgobrort:us

I. The following bird species are considered endangered
extirpated throughout Maryland:

(1) Bachman's Sparrow (Aimopliila c.estiv(ilis)\
(2) Ivory-billed Woodpecker (Cwnpepkilits principals');
(3) Lark Sparrow (Chondcstes grrjmr.r.cusy,
(4) Eskimo Curlew (Nnmcnius borealis);

(b) Frnnz's Cave Amphipod (Sr.-gobromns frc.nzi}.
(2) Insccis:

(a) Nor thern Mc tn lmnrk '(Caltpimlis borer.lis);
(b) Harris' Chcckcrspot (Chlosyne
(c) Rare Skipper (Probltmn btilenia);
(d) Alkimis Frit i l lary (Spcycria atlar.tis),
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COMAR 08.03.08 Threatened and Luitlangcrcd species

(b) Other valid scientific research; or
(c) Educational purposes designed to further public

awareness regarding the species.
(3) Incidental taking permits arc not required for species

in need of conservation.
C. The following species ore considered 10 be in need of

conservation throughout Maryland unless a smaller range is
indicated:

(1) Insects:
(a) Giant Swallowtail (Papilla crespr-cr^sy,
(b) King's Hairstrcak (Satyrium Idr.g).

(2) Fish: Blackbanded Sunfish
chaetodon}.

(3) Amphibians:
(a) Wehrle's Salamander (Pleihodon
(b) Mountain Chorus Frog (JPscudr^ris
(c) Carpenter Frog (Rana virgatipes).

(4) Reptiles:
(a) Eastern Spiny Softshell (Apalor.e spinsftray,
(b) Map Turtle (Graptemvs geognrrrir-)-

(5) Birds:
(a) Henslow's Sparrow (Ainmodrcfr^ts kzrslow
(b) Short-eared Owl (Asia flammcusy
(c) American Bittern (Botaitnis ler.iizir.os: is);
(d) Sedge Wren (Cistoihoms plater^x};
(e) Alder Flycatcher (Empidoriax eZnomm);
(f) Common Moorhen (Gallimila cl-Jcropusy
(g) Least Bittern (Ixobrychus OT/LJ);
(h) Black Rail (Laiernlhis jamaicensisy,
(i) Swainson's Warbler (Liinnothfypis
fj) Least Tern (Sterna amillanim')-
(k) Nashville Warbler (Vennivora mn

(6) Mammals:
(a) Porcupine (Erethizon dorsanuny,
(b) Bobcat (Lynx, nifits};
(c) Least Weasel (Miistela nivalls}\
(d) Eastern Small-footed Bat (Myoiis
(e) Eastern Woodrat (Neotoma flond
(f) Long-tailed Shrew (Sorex dispdr};
(g) Southeastern Shrew (5orer
(h) New England Cottontail (Sylvilagis trz

.10 Natural Heritage Areas.
/V Listing Criteria. In order to qualify £s a natural

heritage area a natural community shall:
(1) Contain one or more threatened cr endangered

species or wildlife species in need of conservaEion-
(2) Be a unique blend of geological, hytrclogical,

climaialogical or biological features; and
(3) Be considered to be among the tcs; Siste-.vidc

examples of its kind.
B. The Forest, Park and Wildlife Service sr.nll prepare

maps describing the location of all nature! heritage arc.is.
The maps shall be filed in the office of tr.e Dirccicr of ir,e
Forest, Park and Wildlife Service, Department of Natura l
Resources, Tawcs State Office Bui lding, Annapolis, MD
21401.

C, The fallowing arens arc designated na tura l heri tage
areas:

(1) Knsccnmp Shale Barrens . . . . . . A'logany County;
(2) M:iple Run . . . . . . . . . . . . . . . /MIcgany County;
(3) Outdoor Club Shale Barrens . . . Allccnny County;

(4) Sideling Hill Creek . . Allcgany,Washington County;
(5) Cypress Creek Swamp . . . . Anne Arundel County;
(6) Eagle Hill Bog . . . . . . . . . Anne Arundc! County;
(7) Upper Patuxcnt Marshes . . . Anne Arundel, Prince

George's County;
(8) Black Marsh . . . . . . . .„ . . , . Baltimore County;
(9) Robert E. Lee Park . . . . . . . . Baltimore Count)-;
(10) Camp Roosevelt Cliffs . . . . . . . . Calvert Count}-;
(11) Cove Point Marsh . . . . . . . . . . . divert County;
(12) Flag Ponds . . . . . . . . . . . . . . . divert County,
(13) Randle Cliff Beach . . . . . . . . . . Calven Counry;
(14) Grove Neck . . . . . . . . . . . . . . . . . Cecil County;
(15) Plum Creek . . . . . . . . . . . . . . . . . Cecil County;
(16) Alien's Fresh . . . . . . . . . . . . . . Charles County;
(17) Chicamuxen Creek . . . . . . . . . . Charles County,
(18) Popes Creek . . . . . . . . . . . . . . Charles County,
(19) Upper Nanjemoy Creek . . . . . . . Charles County;
(20) Chicone Creek . . . . . . . . . . . Dorchester County;
(21) Mill Creek . . . . . . . . . . . . . . Dorchester County;
(22) Savanna Lake . . . . . . . . . . . . Dorchester County;
(23) Upper Blaclcwater River . . . . Dorchester County;
(24) Upper Nanticoke River, Marshes

and Swamps ......... Dorchester, Wicomico County;
(25) High Rock . . . . . . . . . . . . . . . . Garreu County;
(26) Toliver Run . . . . . . . . . . . . . . . Garreu County;
(27) Great Falls . . . . . . . . . . . Montgomery County;
(2S) Irish Grove . . . . . . . . . . . . . . Somerset Counry;
(29) Hickory Point Cypress Swamp . . . . . . . Somerset,

Worcester County,
(30) Lower Nassawango Creek . . . Worcester County,
(31) Mattaponi . . . , ; . . . . . . . . . . Worcester Count)';
(32) North Sinepuxent. Bay Dunes . Worcester County.

.11 Additional Usls
The Tidewater Administration also maintains a list of fish

species that are designated as endangered, threatened, or in
need of conservation under COMAR OS.02.12. Regulations
implementing protective measures for these species appear
elsewhere under COMAR 08.02,

.12 Violation of Regulations,
Violation of these regulations is a misdemeanor punishable

under Natural Resources Articles, §§10-2A-07, 10-1101 et
scq., 4-2A-07, and 4-1201 et scq., Annotated Code of
Maryland.

J U



PROPOSED ACTION ON REGULATIONS

! C C
Title 08

DEPARTMENT OF
NATURAL RESOURCES

Subtitle 03 WILDLIFE
08.03.08 Threatened and Endangered Species

Authority: Natural Resources Article. S510-2A-03 and 10-2A-C6.
Annotated Code of Maryland

Notice of Proposed Action
[92:142-P1

The Secretary of Natural Resources proposes to adopt new
Regulation .11-1 under COMAR 08.03.08 Threatened and
Endangered Species.

Statement of Purpose
This action is being taken to protect habitat for threatened

and endangered species on lands owned cr controlled by the
Stale which axe located between mean high and mean low wa- .
ter lines of waters of the State.

Estimate of Economic Impact
The proposed action has no economic inpaci.

Opportunity for Public Comment
Written comments may be sent to Donald Z. MacLauchlan,

Assistant Secretary, Forest, Park and Wildlife Service, Tawes
State Office Building, Annapolis, Maryland, 21401, or call
i'41Q) 974-2330. These comments must be received by June 2,
1992. No public hearing has been scheduled.
.11-1 Restricted Areas.

A. Without written permission from the Secretary, a person
may not trespass, enter, or release an animal on lands owned or
controlled by the State which ere located between the mean
high and mean low water lines of waters of the State and which
are posted in a:consptcuous manner c3 c restricted area for the
purpose of protecting:

(1) An endangered or threatened species of wildlife or
plant listed in this chapter; or

(2) A species of wildlife in need of conservation listed in
this chapter.

B. The Department shall prepare maps describing the loca-
tion of each restricted area under this regulation. The maps
shall be filed with the Secretary of Nature I Resources, Trices
State Office Building, Annapolis, Maryland 21-101.

C. A restricted area may be established only after:
(1) Notice of the proposed restriction, has been placed in a

newspaper in the county where the restriction, is proposed;
(2) Notice of the proposed restriction has beer, placed in the

Maryland Register;
(3) Completion of a 30-day period for comment which be-

gins on the dele that the list of restricted, areas is published in
the Maryland Register;

(4) All adjacent landowners have been notified by mail of
the proposal; and

(5) Appropriate areas have been signed and pasted.
D. 7/R1 iL-linentinn of restricted areas may change to accom-

modate chants in the distribution of listed species after the no-
lice prnL-isinnx of §C of this regulation have been satisfied.

E. Restricted Areas'.
fl) In Cak-ert Cnitntv, the restricted areas encompass that

portion of tin* tana's rucned or controlled by the State which are

located between the mean high and mean low water lines ofthf
waters of the State adjacent to Flag Ponds Nature Park.

(2) In Worcester County, the restricted areas ancompas:
that portion of the lands owned or controlled by the State ivhicr.
are located between the mean high and mean low water lines o
the waters of the State adjacent to:

(a) Assateague Island National Seashore; and
(b) The shoreline of Skimmer Islands (Patent No. 51

pending before the Commissioner of Land Patents) in Isle o
Wight Bay.

TORREY C. BROWN, M.D
Secretary of Natural Resource?

Subtitle 07 FORESTS AND PARKS
08.07.06 Use of State Parks

Authority: Natural Resources Ar.icle. 55-209.
Annotated Code of Maryland

Notice of Proposed Action
I92-143-P1

The Secretary of Natural Resources proposes to amend Reg-
ulations .16 and .20 and adopt new Regulation .23 under
COMAR 08.07.06 Use of State Parks.

Statement of Purpose
The purpose of this action is to ensure greater safety on the

piers in the State parks, as well as to protect the integrity o:
the serpentine trails for passive recreational use.

Estimate of Economic Impact-
The proposed action has no economic impac:.

. Opportunity for Public Comment
Written comments may be sent to James \V. Dunmyer,

Tawes State Office Building, Annapolis, Maryland 21401, or
call (301) 974-2330 until the close of business on June 5, 1992.
No public hearing has been scheduled.
.16 Refuse, Rubbish, and Glass Containers.

A. — C. (text unchanged)
D. A person may nott possess a glass container at any time

on the Choptank River Fishing Piers or the Point LOOKQU:
Fishing Pier.

_.20 Traffic and Parking.
A. — C. (text unchanged)
D. In State parks, [all roads] on c read not under the juris

dictiori of the State Highway Administration or county juris
diction, a person may not:

(1) Drive or park any vehicle within or upon a safet;.
zone, walk, trail, or any other plr.ce not designated and CUE
tomarily used for vehicular traffic.

(2)-(G) (text unchanged)
E. (text unchanged)

.23 Use of Traits.
Except on designated trail*, an individual may nut ride a

animal, bicycle, or mountain bike in a State park.
TORREY C. BROWN", M.E

Secretary of Na tura l Resource
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Final Action On Regulations
For information concerning Final Action on Regulations, see inside front cover.

CSymbol Key
iman type indicates text already existing at the time of the proposed action. Italic type indicates new text added at the time of
iposed action. A single _underjine indicates text added at the tine of final action. [Single brackets] indicate deleted text.
Jouble brackets]] indicate text deleted at the time of final action-

Computer Printouts Available
nputer printouts of newly adopted regulations are available to the general public and to State agencies from the Maryland Infec-
tion Retrieval System (MffiS) database. MffiS automatically updates COMAR, integrating new and amended text into existing
t, and removing all symbols and obsolete material. State agencies isay find MIRS printouts particularly valuable in preparing the
:: generation of regulation amendments for publication in the Maryland Register. For more information, call (410)974-3500.

Title 05
DEPARTMENT OF

HOUSING AND COMMUNITY
DEVELOPMENT

Subtitle 06 HOUSING INSURANCE
.03 Maryland Housing Fund — Revitaliza-
Program

Authority: Article 83B, §{3-203 - 3-205,
Annotated Code of Maryland

Notice of Final Action
(92-161-FJ

me 17, 1992, the Secretary of Housing and Comrnu-
relopment adopted amendments to Regulations .02 —

.08; repealed existing Regulations .06 and .07; and
new Regulations .06 and .07 under COMAR 05.06.03
nd Housing Fund — Reviialization Program.
ctions, which-were proposed for adoption in 19:9
181 — 882 (May 1, 1992), have been adopted as pro-

ive Date: August 3,1992.
JACQUELINE H. ROGERS

Secretary of Housing and Community Development

Title 08
DEPARTMENT OF

NATURAL RESOURCES
tie 02 TIDEWATER ADMINISTRATION
I Fishing in Nontidal Waters
".ority: Natural Resources Article, §44-602, and 4-603,

Annotated Code of Maryland

Notice of Final Action
[92.181-F]

14, 1992, an amendment to Regulation .01 under
18.02.11 Fishing in Nontidal Waters, was adopted
cretary of Natural Resources. This amendment,

which was proposed for adoption in 19:11 Md. R. 1018 — 1019
Ofay 29,1992), baa been adopted as proposed.

Effective Date: August 3,1992.
TORREY C. BROWN, M.D.

Secretary of Natural Resources

Subtitle 03 WILDLIFE
08.03.08 Threatened and Endangered Species

Authority: Natural Resources Article, S510-2A-03,10-2A-06,
Annotated Code of Maryland

' Notice of Final Action
[92.142-F]

On July 10, 1992, new Regulation .11-1 under COMAR
08.03.08 Threatened and Endangered Species, was
adopted by the Secretary of Natural Resources. This new reg-
ulation, which was proposed for adoption in 19:9 Md. R. 883
(May 1,1992), has been adopted as proposed.

Effective Date; August 3,1992.
TORREY C. BROWN, M.D.

Secretary of Natural Resources

Subtitle 07 FORESTS AND PARKS
08.07.06 Use of State Parks

Authority: Natural Resources Article, S5-209, -
. . Annotated Codo of Maryland

Notice of Final Action
[92-143-FJ

On July 10, 1992, amendments to Regulation .16 and J20
end new Regulation .28 under COMAR 08.07.06 Use of
State Parks, were adopted by the Secretary of Natural Re-
sources. These actions, which were proposed for adoption in
19:9 Md. R. 6S3 (May 1,1992), have been adopted as proposed.

Effective Date: August 3,1992.
TORREY C. BROWN, M.D.

Secretary of Natural Resources
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October 1991

FEDERALLY LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES
IN MARYLAND

Common Name

Warbler, Kirtland's

S c Lent: i f ic _Narae_

Dencroj^ca. kirtlandil

Distribution

Woodpecker, red-cockaded P_icp_id_es_ boreal is

Entire state; occasional
migrant

Dorchester County;
probably extirpated

MAMMALS:

Bat, Indiana

Squirrel, Delmarva
Peninsula fox

Whale, blue*

Whale, finback*

,*hale, humpback*

Whale, right*

Whale, sei*

Whale, sperm*

Mvotis socalis

Scturus niger c_inereus

Garrett and Washington
Counties

Dorchester, Cecil,
Talbot, Kent, Queen
Annes; Somerset and
Worcester Counties

Balaenootsra musculus

Balaenoutera phvsalus

Meesutera novaeaneliae

Eubaiaena spp .
(All species)

BalasT.ootera borealis

Phvseter catodon

E

E

E

E

E

E

Oceanic

Oceanic

Oceanic

Oceanic

Oceanic

Oceanic

MOLLUSKS:

Mussel, dwarf wedge Alas^iconta h_eterQ_dQn
Caroline, Queen Anne's
St. Mary's, and Charles
Counties

ARTHROPODS:

Amphipod, Hay's Spring

Beetle, American buryin;

S_tV_E.obroPLUs hay.i

Microignores a^.ericanus

District of Columbia

Considered extirpated in
Maryland
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October 1991

FEDERALLY LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES
IN MARYLAND

Common Name Scientific Name Status _Distribution

FISHES:

Darter, Maryland

Sturgeon, shortnose*

Etheostorea se11are

Acipenser brevirostrum

E Harford County.

E Upper Chesapeake Bay and
tributaries

REPTILES:

Turtle, green*

Turtle, hawksbill*

Turtle, leatherback*

Turtle, loggerhead*

Chelcnia nvcas

Eretr.ochelvs imbricata

Derraochelvs c or i ace a

Caretta caretta

Turtle, Atlantic ridley* Lepldgchelys kempi

Oceanic; summer visitor
coastal waters

Oceanic; summer visitor
coastal waters

Oceanic; summer visitor
coastal waters

i
Oceanic; summer resident
coastal waters

Oceanic; summer resident
coastal waters

BIRDS:

Eagle, bald Haliaeetus leucocenhalus

Falcon, American peregrine Falco peregrinus anatum

Falcon, Arctic peregrine Falco p.eree.rinus tundrius T

Entire state; nests
primarily in coastal
plain

Entire state; re-
establishment of
resident breeding
population in progress

Entire state -
migratory; concentration
area along coasr

Plover, piping Charadrius r.elodus T Worcester County



FEDERALLY LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES
IN MARYLAND

Gomroon Name Scientific Name Status Distribution

•etle, Puritan tiger

Beetle, northeastern
beach tiger

Cicir.ce 1 a puritana

Cicir.cela dorsa\is
corsalis

Chesapeake Bay beaches
in Calvert; mouth of
Sassafras R. in Kent and
Cecil Counties

Bay Beaches, Calvert and
Somerset Counties
(Jane's Island)

PLANTS:

Dropwort, Canby's

Gerardia, sandplain

Harperella

Pink, swamp

Pogonia, small-whorled

nnlrush, northeastern

Joint-vetch, sensitive

Oxy?c 1_1 s canbvi
/

Agalir.is scuta

Ptilirr.r'.iun npdo_s_uiTi

HelonigA bullata

Iso_tria nedeoloides

Scircus ancistrochaetus

Ae_schyr-oraene yirginica

E Queen Annes County

E Baltimore County

E Alleghany County

T Anne Arundel, Cecil, and
Dorchester Counties

E Montgomery County;
probably extirpated

E Washington County

'T Somerset County

*Except for sea turtle nesting habitat, principal1 responsibility
vested with the National Marine Fisheries Service.

E
T
PE
PT

for these species is

Endangered
Threatened
Proposed Endangered
Proposed Threatened
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MARYLAND DEPARTMENT OF THE ENVIRONMENT SPILL REPORT
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KECEiVED
MARYLAND DEPARTMENT OF THE ENVIRONMENT

IV/ITYP 25^° Broening Highway • Baltimore. Maryland 21224
(410) 631-3000

Parris N. Glendening David A.C. Carrol!
Governor Secretary

February 3, 1995

Mr. Alan J. Finio
Project Scientist
Harding Lawson and Associates
131 North Third Street
Philadelphia, PA 19106-1903

Re: International Petroleum - Spill at 6305 E. Lombard Street

Dear Mr. Finio:

As per you request, enclosed is the Emergency Response Report (#94 2451) dated March 10th
1994, involving a 15 gallon spill of water with a sheen of used motor oil by International
Petroleum.

If you have any questions, please contact me at (410) 631-3440.

Sincerely,

TorqUseonardo
Remedial Project Manager
WAS/NPL Superfund Division

cc: Mr. Richard Collins
Mr. Robert DeMarco

A R 3 0 l ( ; i 6
"Together We Can Clean Up"
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F

MARYLAND DEPARTMENT OF THE ENVIRONMENT
WASTE MANAGEMENT ADMINISTRATION

EMERGENCY RESPONSE DIVISION

Sequence

Petrcieum Other

Name of Person Taking Report:__________________________

Date of Report: 13 I /& / ^) C/ 3. Time of Report: Q °/ S~ *

r+~Cr^ -Original Complainant: ______

Complainant Agency or Address;

ComplainantTeiephone £: ( &f JO } I* ) 3 ^ {_) (o L (r

A-

Company Name:

M Precise Location of Spill or Incident: /$

Nearest Cross Street: 12. County

\:i Type of Product Involved:

l-. Quantity on Board: ___

16. Details of Spill:

15. Amount Spilled:

—•

A**??

//VT.-

17. Has Product Entered Waterway?:

id Name of Waterway:

[ ] Yes

'.-j Has Corrective Action Been Taken?:

..'i If Yds. whac?;

No

Responsible Parry:

RP'sAddress: /c .5 - A

f_

23. RP's Telephone *:

Revised 10/19/92.-.-. ;.,-<; 5j

~ O G> ft C_n
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Phase II Ecological Assessment
Summary of Results
Kane and Lombard Superfund Site
Baltimore, Maryland

COPY l-

Copies 1
through 6

Copy 7

Copy 8

Copy 9

Copy 10

Copy 11

Copy 12

Copy 13

Ms. Lisa Marino
Remedial Project Manager
U.S. Environmental Protection Agency
841 Chestnut Street
Philadelphia, PA 19107

Mr. David Healy
Maryland Department of the Environment
2500 Broening Highway
Baltimore, MD 21224

Ms. John Cutrone
AT&T
Room B-2166
131 Morristown Road
Basking Ridge, N] 07920

Ms. Carla Lagan
Baltimore Gas and Electric Company
Fort Smallwood Road Complex
.1000 Brandon Shores Road
Baltimore, MD 21226

Mr. Derrick Vallance
Browning Ferris Inc.
757 N. Eldridge
MS 39
Houston, TX 77079

Ms. Cynthia M. Walczak, P.E.
Conestoga-Rovers & Associates
11100 Metro Airport Center Drive
Suite 160
Romulus, MI 48174

Cynthia ]. Morris, Esq.
Piper & Marhury
1200 Nineteenth Street, N.VV.
Washington, DC 20036

Samuel 1. Cutter, Esq.
Sidley & Austin
1722 Eye Street, N.W.
Washington, DC 2000G
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DISTRIBUTION (Continued)

Copy 14 Mark E. Grummer, Esq.
Kirkland & Ellis
Suite 1200
655 Fifteenth Street, N.W
Washington, DC 20005

Copy 15 Thomas A. Ryan, Esq.
Lathiop, Norquist & Miller
Suite 2600
2345 Grand Avenue
Kansas City, MO 64108-2684

Copy 16 Mr. Sesh Lal
U.S. Army Corps of Engineers
Baltimore District
P.O. Box 1715
Attention: CENAB-EN-HE
Baltimore, MD 21203-1715

Copy 17 Dolores E. Lusa, Esq.
Associate Attorney
Consolidated Rail Corporation
2001 Market Street, 16-A
Philadelphia, PA 19101-1416

Copy 18 Mr. John Rischel, Jr.
Baltimore Department of Education

,200 East North Avenue
Room 407
Baltimore, MD 21202

Copy 19 Mr. Gus Lambrow
PICORP Inc.
6508 E. Lombard St.
Baltimore, MD 21224

Copies 20 Harding Lawson Associates
through 22 131 N. Third St.

Philadelphia, PA 19106

This document was prepared for the sole use of the Respondents and the regulatory agencies involved
with the project, the only intended beneficiary of our work. No other parties should rely on the
information contained herein without the prior written consent of HLA.

Quality Control Reviewer

Merrill Coomes
Vice President Director of Risk Management

\WOKK\27654\ECO\DISTUST.US March 16, 1995 2:21 pm
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